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ABSTRACT 



This study compared several facets of teacher 



education between Japan and North Carolina. Similarities and 
differences in elementary science teachers* perceptions of the 
academic backgrounds in Japan and North Carolina were evaluated as 
well as Similarities and differences in elementary teachers* 
perceptions of classroom practices in Japan and North Ca*.olina using 
a questionnaire consisting of five parts: (1) academic background; 
(2) inservice education opportunity; (3) autonomy; (4) teaching 
objectives; and (5) teaching methods. Four hundred and ninety 
Japanese and 181 American elementary teachers were asked to rate 
their perception of the frequency of experience and the degree of 
value they placed on each questionnaire item. Trequent behaviors of 
teachers were observed by identifying the items with higher mean 
scores rated by elementary teachers who teach science. Items with 
high value and low frequency were identified as teachers* needs. 
Items with high value and high frequency were identified as teachers' 
strengths. Confidence of teachers in each sample were the items 
listed as strengths by many teachers. As a result of the surveys in 
Japan and North Carolina, it was revealed that teacher performance in 
classrooms is not so different. However, there were some differences 
found in their academic backgrounds, opportunities for inservice 
training, and teachers* autonomy for acauiring knowledge and skills. 
Elementary teachers in North Carolina were more confident in having a 
broader view of education compared to Japanese elementary teachers. 
It might be necessary for Japanese teachers, science educators and 
researchers to learn more about pedagogical courses in teacher 
preservice programs in the United states. Teachers in North Carolina 
perceived a need for academic and professional activities as 
contrasted with Japanese teachers who perceived a need for activities 
closely related to their class and classroom environment. Copies of 
the draft questionnaire and the questionnaire used in North Carolina 
are appended. (Author/KR) 
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Many reports on education, such as A Nation at Risk. A Nation Prepared, and 
Tomorrow's Teachers, were published in the early 1980's. Teacher educatbn is one of 
the areas to whiih American educators are currently devoting attention. In Japan, 
teachtjr conpetency has become one of the most important issues as well. The pu pose of 
this study was to compare several facets of teacher education between Japan and North 
Carolina. Similarities and differences in elementary science teachers' perceptions of the 
academic backgrounds in Japan and North Carolina were evaluated as well as similarities 
and differences in elementary teachers' perceptions of classroom practices in Japan and 
North Carolina. 

The questionnaire consisted of five parts: academic background, inservice 
education opportunity, autonomy, teaching objectives, and teaching methods. Four 
hundred and ninety (490) Japanese and 181 American elementary teachers were asked 
to rate their perception of the frequency of experience and the degree of value they 
placed on each questionnaire item. Frequent behavk>rs of teachers were observed by 
identifying the items with higher mean scores rated by elementary teachers who teach 
science, items with high value and low frequency were identified as teachers' needs. 
Items with high value and high frequency were identified as teachers* strengths. 
Confidence of teachers in each sample were the items listed as strengths by many 
teachers. 

As a result of the surveys in Japan and North Carolina, it was revealed that 
teacher performance in classrooms is not so different. However, there were some 



differences found in their academic backgrounds, opportunities for inservice training, 
and teachers' autonomy for acquiring knowledge and skills. Elementary teachers in 
North Carolina were more confident in having a broader view of education compared to 
Japanese elementary teachers. It might be necessary for Japanese teachers, science 
educators and researchers to learn more about pedagogical courses in teacher preservice 
programs in the United States. Teachers in North Carolina perceived a need for academic 
and professional activities as contrasted with Japanese teachers who perceived a need for 
activities closely related to thoir class and classroom environment. 
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Statement of the problem 

Teacher oro fessionaUsm 

Educators in Japan and in the United Stales have been striving lo 
reform teacher education during the 1980 s and 1990 s. One motivating 
force for this movement is that teachers must be the key to solve 
educational problems which naUons are facing, and that the teachers must 
be considered professionals. A Nation Prepared noted: 

We can not hope to bring the mass of our citizens up to the standards 
we have proposed unless such people are available in large numbers to 
leach our children. Textbooks can not do it. Directive from slate can 
not do it. Only the people with whom the student come in contact every 
day can do it 

1 Carnegie Forum on Education and Economy. 1986: p.26) 



From the perspective that the minds of citizens are major resources of the 
country. Dr. Bonnie J. Brunkhorst. the National Science Teachers Association 
(NSTA) 1990-I99I President, noted: 

Our nations' standard of living will decline if we don't change our 
current practice. As whh any investment, however, it makes no 
sense to waste any of our resources. The more we waste, the 
higher the eventual costs. We must therefore use teachers minds 
to the fullest. The science teachers who teach the children are key 
to improving the scientific literacy of our people. 

(Brunkhorst. 1990: p.3) 



In Japan, in order lo resolve the issues which Japanese society is 
facing, such as school violence, tight student management, teacher discipline, 
bullying among the students, and drastic changes of p:)cicty into 
internationalization, teachers are being expected to be the specialists or 
professionals dealing with all of these issues, Yoshida introduced objectives 
of reform of Japanese teacher education, as follows; 

All teacher training shall aim lo conduct scholarly and creative research 
to produce teachers capable of carrying out the following basic concept 
of education: 

1 instill respect for children's individuality. 

2. put emphasis on the basis of education, 

5. enhance children's creativity, thinking, and expressive abilities, 

4. create a humanized educational environment for :hildren 

5. promote ufetime education through a pragmatic way of leaching and 
'earning. 

6. cope with internationalization and advances of information 
technology, 

7. have an innate desire to grow professionally by further studying 
graduate courses, attending inservice training programs reading 
professional magazines and related literature. 

(Yoshida. A. 1986; p.l) 



In brief, Yoshida indicated that the reform of Japanese teacher education 
must shift to develop teacher professionalism in order to prepare citizens for 
future society. Under the recognition of the teacher as a key, current efforts 
of the educational reforms in both countries are devoted to teacher 
education, 



The reform of preservice teacher e ducation 

There are differences in the level of competence desired in the 
United States and Japan. Each recommendation in the United States 
emphasized teachers knowledge and skills in science and science teaching 
methods. On the other hand, Japanese reform focused on pedagogical 
knowledge and understanding of children. For example, in Japan the 
number of required pedagogical courses was raised by the revised 
Educational Personnel Certification Law, but the number of science content 
courses such as physics, chemistry, biology and earth science for prospective 
teachers has not been changed. In the United States, the National Science: 
Teachers Association (NSTA) Standards for Preparation of Middle/Junior 
High School Teachers of Science recommended 48 semester hours of science 
courses for prospective junior high school teachers and 36 semester hours of 
science content courses for middle school teachers. However, more than 
sixty-percent of preservice institutions for secondary teachers require their 
51 dents to take less than 40 semester hours of science content courses 
(Peterson, 1990). 

Raising standards for licensing is one of the trends in the teacher 
education reform movement both in Japan and in the United States. 
However, it is indicated that preservice education has some limitations in 
improving teacher competencies. One of the critical issues in Japan is 
unification of theory and practice. Student teaching is considered to be a 
good opportunity for improvement. However, some problematic situations in 



student teaching exist in Japan. Included are the difficulty in finding 
cooperative schools, and relatively short terms of student teaching. 
Nakajima (1988) slates that student teaching does not always work 
effectively, in addition, in terms of science specialization knowledge of 
elementary teachers. Nakajima (1988) found imbalance of science courses 
among elementary education major concentrating in science and elementary 
education majors not concentrating in science. Elementary science majors 
are likely to take excessive amount of science courses in order to also 
acquire the secondary science teacher license. Non-science education majors 
in preservice institution for elementary teachers tend to put less emphasis 
on science content or methods courses. Nakayama (1990) commented that 
these imbalances need to be taken into account not only during preservice 
training, but also during inservice training. 

With regard to Umitations of preservice programs in the United 
Stales. Padilla (1990) describes the problem in the licensing process. Padilla 
indicates that while professional associations su-h as NSTA. the National 
Association of Biology Teachers (NABT) and the National Council for 
Accreditation of Teacher Education (NCATE) recommend solid standards for 
accrediting, each state sets up only minimum standards for the sake of their 
responsibility to fUl all science classrooms. The report of the 1985-86 
National Survey of Science and Mathematics Education by Research Triangle 
Institute (Weiss. 1987) indicates that most teachers at each school level do 
not m'.el NSTA standards in terms of both science courses and science 
leaching methods courses, in order to improve teacher quality, both 



preservice education and inservice teacher education programs must be 
improved both in the United States and in Japan. 

Examining the quality and needs of teachers might be one of the 
best ways to enhance the Quality of inservice training and teachers. In 
addition, since science is a universal subject, describing teacher performance 
through international perspectives is considered to be an effective way to 
pursue these co-incidental issues. 

Purpose of the Study 

The purposes of this study are; 

( 1 ) to identify similarities and differences in elementary science teacher 
perceptions of their academic background in japan and North 
Carolina. 

(2) to identify similarities and differences in elementary science teacher 
perceptions of classroom practices in Japan and North Carolina. 

Research Questions 

To complete the purpose of this study the following research questions 
are included: 

( 1 ) What are the identifiable differences, if any. in the self-reported 
academic backgrounds of elementary science teachers in Japan and 
North Carolina? 



12) Whal are the identifiable differences, if any. in the self -reported 
teachers' inservice opportunities of elementary science teachers in 
Japan and North Carolina? 

(3) What are the identifiable differences, if any. in the self -reported 
teachers autonomy for acquiring the knowledge and skills in 
teaching of elementary science teachers in Japan and North Carolina? 

(4) What are the identifiable differences, if any. in the teachers self- 
reported teaching objectives for their science lessons in Japan and 
North Carolina. 

15) What are the identifiable differences, if any. in the self -reported 
science teaching methods utilized by elementary teachers in Japan 
and North Carolina. 

In this study, the research questions noted above are discussed by 
describing teachers' frequent behavior, teachers confidence, and teachers 
needs they perceive. 

Definitions 

For the purpose of this study, the following terms are defined : 

Experience represent teachers' perceptions of frequency of which teachers 
applied objoclivee, activitios. and behaviors to th© claBsroom setting. 

Value represent the degree to which teachers valued objectives, activities, 
and behaviors on each items in the questionnaires. 
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Frequent behaviors represent the items with higher mean score on 
experience scales by each sample. 

Strength represents the item rated highly both in the experience scale and 
in the value scale on the questionnaires. 

Confidences represent the items with high percentage of teachers 
perceiving the strength. 

Needs represents the item rated low frequency in experience scale and high 
in value scale on the questionnaires. 

In Japan, all Elementary Schools have grades 1-6 for the children aged 6- 
1 1. Therefore, in this study. Japanese elementary schools are automatically 
defined as school for 1 -6, and Japanese elementary teachers are 
automatica'?y defined as teachers of grades 1 -6. 

National Association of Directors and Principals for Elementary 
Science Education is a Japanese organization for elementary school 
principals who are interested in elementary science education. 

Educational Personnel Certification Law (Kyouilcu shokuin menkyo ho) 
is the Japanese law which regulates the system of licensing and certifying 



educaiional personnel induding school teachers, assistant principals and 
principals. In 1989, this law was revised. 



M§vi§w of tt» in^rsism 



The review of the literature will consist of sections: 

a) General Concerns of Inservice Training: 

b) Specific Concerns of Inservice Training; 

c) American Literature of Eipected Teacher Qualities: and 

d) Japanese Literature of Expected Teachers Qualities: 

During the past decade, the interest of science educators in inservice 
programs increased. According to Spector and Spooner (1989). science and 
mathematics education has been the explicit target for much of the monies 
that have become available for Aiiservice in the past six years. Recent 
articles related to inservice teacher training can be divided into: 1 ) general 
concerns which might influence any type of inservice activities. 2) specific 
concerns for specific inservice activities, and 3) expected qualities of science 
teachers in the United Slates and Japan. 

General Concerns of Ins ervice Training 

Yeany and Padilla { 1 986). through, a meta-analysis of teacher education 
research, identified five types of teacher training programs whose purpose 
were to analyze and evaluate teaching behavior as follows: 

1 ) study of analysis systems. 

2) observing models, 

3 ) analyzing models. 



4) self analysis, and 

5) peer or instructor feedback. 

(Yeany. R. H. and Padilla. MJ.. 1^86: pp 8^-90) 



Nash (1985) developed a graphic model of a teacher center designed to 
meet the needs of science teachers. The author's conclusions are as follows: 

a ) A teacher center designed to meet the needs of science teachers 
should focus on the teaching related concerns of science teachers. 

b) Middle and high school science teachers and professional inservice 
educators' perceptions of a teacher center compared favorably with 
the proposed graphic model. 

cl The teacher centers studied were not of the comprehensive level 

favored in the model, 
d ) The graphic model had as a central focus, whatever they might be 

the teaching related concerns of science teachers. 

(Nash. M.C.. 1983: 667A) 



Through a survey of K-6 teachers across the United States (n-252). 
Teiers. Gabel. and Geary (1984) determined the status of science teaching in 
elementary schools and indicated what could be done to improve education. 
Findings indicated that life science was taught more than physical science 
and earth science, that the hands-on approach is used less in the upper 
grades, and that most instruaion in large size classes are instructor 
dominated in any grade level. 



Johns (1984) Identified leaching obstacles, through the surveys of 
Nevada elementary school teachers in-272). to rank order twelve obstacles 
to leaching science. The greatest obstacles were lack of inservice facilities, 



n 



lack of supplies and equipmenl (or funds to purchase them), and inadequate 
room facilities. 

Duschl (1984) determined, using ethnographic methods, the degree to 
which teachers make decisions based on scientific theories. The following 
findings were reported: 

( 1 ) Science teachers give little consideration to scientific theories in 
their instructional task decision making 

( 2 ) Instructional task decisions are dominated by 

U) teaching propositional knowledge; 

(b) using selected scientific processes as vehicles for teaching 
propositional knowledge: 

(c) teaching the objectives outlined in curriculum guides; 

(d) coping with pressures of accountability; and 

(e) humanistic ownership feeling toward the student. 

(Duschl. 1984: 482 A) 

Aikenhead ( 1 984) explored results from a case study of five high school 
teachers about the ways teachers make decisions when they plan for 
instruction. Decisions made by teachers in the study had common structures 
which involved "tradeoff" and "compromises" (Aikenhead. 1984: p.l83). The 
decision represented the end result of the conflia between a cluster of 
teacher intentions and a melange (mixture) of ideas about student 
characteristics (Aikenhead. 1984: p. 184). 



Specific Concerns of Ins ervice Training 

The research focusing on topics of inservice programs can be divided 
into four types. 

1. Student learning 

Lombart, Konicek. and Schullz (1985) assessed an inservice program 
intended to promote student reasoning using the learning cycle, it 
concluded that it is important to collaborate with colleagues in utilizing peer 
coaching in initiating and in maintaining a teaching innovation. 

2. Curriculum 

Mckinnon (1984) investigated the relationship among Science 
Curriculum Improvement Study (SCIS). teacher attitudes toward science and 
science teaching, grade level of teaching, and their spatial ability (n-76). 
Findings indicated that: 

( 1 ' There is a statistically significant relationship (.05) between spatial 
ability and attitude toward science and science teaching. 

(2) There is a statistically significant relationship (.05) between spatial 
ability of SCIS teachers and the grade level at which they teach. 

(3) There is a statistically significant relationship between the 
spatial ability of a SCIS teacher and their years of experience with 
the SCIS program, 

(McF:innon. G. R.. 1984. 1359A) 

Loucks ( 1 984) investigated the concerns of SCIS elementary school 
teachers who were attending workshops in 1974 {n-4$) and 1975 (n-38) 
for implementing the SCIS curriculum using the Stage of Concern 
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Questionnaire (SoCQ) SoCQ is a Likert type measurement tool assessing seven 
hypothesized stages of concern which are ( 1 ) awareness. (2) informational. 
(3) personal, (4) management. (5) consequence. (6) collaboration, and (7) 
refocusing. Results mdicated that the stage of concern of individuals has 
been recognized as developmental. 

Bomistetter and Kyle (1986) found that there were no significant 
differences in the perception of science between teachers" trained in SCIS 
and those not trained in SCIS. However, attitudes of students (n-684) taught 
by SCIS teachers were improved significantly when compared to students 
taught by non-SCIS teachers {n-447). 

Chakagondua (1984) examined congruencies and discrepancies between 
program developers and elementary teachers perception of new elementary 
science programs. Most of the responses from both groups showed similar 
viewpoints of new programs. 

Lombana (1984) identified both encouraging and discouraging factors to 
the implementation of innovative elementary hands-on science. The authors 
identified five encouraging factors as follows: ( ) ) workshop experience 

before implementation. 

(2) flap-top desks. 

(3) sinks located in rooms, 

(4) complete set of materials. 

(5) producers for keeping kits. 

(Lombana. J. D., 1984: 157A > 



Five discouraging factors were identified as follows: 



(1) lack of materials. 

iZ) sharing kits between more than two teachers, 

(3) completion for instructional time from reading and math. 

(4) slant top desks. 

(5) preparation time involved for each lesson. 

(Lombana. J.D.. 1984: 157 A) 



Orlich (1984) identified effertive qualities of elementary science 
mservice activities through reviewing the studies of inservice prc^rams. The 
author describes the characteristics of effective qualities of elementary 
science inservice activities as follows: 

( 1 ) Effective inservice programs have specific focus or set of objectives. 

(2) Effective programs use curricula that can serve as exemplars. 

(3) They provide hands-on experiences and allow teachers to use 
concrete teaching material. 

(4) Laboratories, field trips, vishs to museums, and opportunities to 
share experience are part of the most effective programs. 

(5) Effective inservice projects result from the ability of university 
faculty to adapt themselves to what is needed. Teachers do not 
automatically offer the usual courses. 

(6) All effective inservice projects are relevant to the jobs of the 
participants and the conditions in which the participants actually 
work. 

(7) A good program teaches participants how to use the knowledge 
they've gained, not simply how to gain it. 

(8) The most effective inservice programs are apparently part of 
continuous programs, rather than just one-shot activities. 



(Orlich. D.C.. 1984: p.34) 
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3- Strategies of Inservice Programs 

Several studies focused on strategies of inservice training. These could 
be divided into 4 groups. They are ( 1 ) psychological factors. (2) workshops, 
and (3) role of master teachers. 

( 1 ). Psychological factors 

In this category, each author focused on interaaion between 
participants and instructors in inservice programs. 

ConwcU (1984) examined the effects on achievement and attitude of the 
interaction between specific types of learners by using the Myers-Briggs 
Type Indicator. According to the result of this study. 56 out of 96 
elementary teachers were SF (Sensing-Feeiing). The activities well matched 
to SF qualities received more positive ratings by SF teachers than non-SF 
teachers. 

12). Workshops 

Spector and Spooner (1989) reported that workshops are the most 
popular type of inservice activity. The studies related to workshop 
strategies could be seen most frequently in this literature review. 

Stone ( 1987) ezamincd the effect of follow-up type staff development 
programs, on classroom teachers (n-67) including ( I ) attending a local 
science teacher conference. (2) reading monthly newsletters. (3) 
participaimg in team meetings each month, and (4) experts observation. It 
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is revealed thai there are significantly positive effects of combinations of 
these developmental programs on confidence in and commitment to leaching 
science. 

McFarlane ( 1984) determined the effect of a developed science unit and 
regular consultant contacts on the attitude of elementary teachers (n-23) 
toward science and the teaching of science. There were no significant 
treatment effects found in this study. However, analysis of gain scores 
indicated significant relationships exist in between teacher attitude toward 
science teaching and grade taught, building assignment, and the teacher s 
age. 

(3). Role of master teachers 

Spector (1985) assessed graduate training needs of science teachers in 
southern Florida by qualitative research methods m order to determine the 
desired status of master s degree. The author recommended as fellows: 

The results suggested that the contents of a desired state master's 
degree should be based on a task analysis of what teachers are expected 
to do in meeting the needs of their students in the 1980s' and beyond. 

(Spector, B.S.. 1985: p.344) 

Lawrenz (1987) evaluated the inservice training in physical science 
offered by master teachers. Twenty master teachers out of 41 applicants 
who attended a summer institute offered the inservice training to 330 
teachers m local district. Effectiveness of master teachers in summer 
institutes were revealed bv this study. 



Inservice training must be relevant to teachers' needs and their 
competencies and qualities. In terms of the qualities and characteristics of 
teachers, the followhig studies have been completed. 



American Literature of Expected Qualities for Teachers 

Gallagher and Tobin (1987) investigated the activities and interactions 
of 15 teachers and their students in two Western Australian high schools. 
This ethnographic study examined activity structures, reward systems, 
teachers expectations, and disruptive students. It also examined contrasting 
managerial styles of three teachers. The authors derived several assertions 
as follows: 

( 1 ) Secondary science teachers equate task completion (coverage of 
content) with student learning. 

(2) A majority of class times is devoted to whole-ciass interaction 
during which the pace of instruction depends on the responses of 5- 
7 more able students whom we called target student. 

(3) Teachers held different expectations of their students during the 
class work and laboratory work. 

(4) The level of cognitive demand placed on student during science 
classes and labs tended to be relatively low. 

(5) Students with poor achievement and motivation frequently were 
problematic to secondary science teachers who offered watered- 
down versions of regular classes to them. 

(6) Some disruptive behavior occurred in all classes - in most cases 
disruptions were minor. Disruptive behavior often appeared to 
occur when the cognitive demand of tasks exceeded the capabilities 
of students to respond. 
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(7) Preparation for examinations (both teacher developed and external 
examination) was continually reinforced by teachers as the purpose 
of instruction, class work, homework, and laboratory work. 

tGaliagher. JJ. and Tobin. K.. 1987: pp.552-553) 

Rubba and Becker (1985) surveyed 228 Illinois principals to determine 
the qualities they examine when hiring mathematics and science teachers. 
Content area knowledge, area of certification, and personality characteristics 
were of h^her priority than sponsoring extra-curricular activities, 
references, and minor areas of certification. 



Donifldson (1985) investigated the extent of agreement between 
selected college level elementary science educators (n-107) and fourth, fifth, 
and sixth grade Kansas science teachers (n-25o) regarding the science 
laboratory teaching competencies that should be possessed by teachers. 
Each group was given a questionnaire focused on operational, process, 
management, developmental, and evaluation items. The results are as 
follows: 

( 1 ) Science teachers believe there is a somewhat greater need for 
competencies related to microscope use. cleaning glassware, and use 
of models. 

(2) Science educators perceive a somewhat greater need (than teachers) 
for cultures in the classroom and for use of keys (in identification) 
such as terraria and aquaria, use of metric system, use of 
histograms, and use of electric circuits. 

(3 1 Teacher educators regarded all science process competencies at a 

higher need level than did science teachers. 
(4) The four items within the process competencies did not yield 

significant differences between the two group, 



on 
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(5) Of the four items within the area of developmental competencies, 
three produced chi square values that were significant below the 
.05 level. Hands-on approaches, individualized learning, and low 
budget or homemade materials were favored more by teacher 
educators than by teachers. 

(6) Teacher educators favored the following items to a greater degree 
than did teachers: Skill tests and checklist, student feedback 
instruments, and audio-tape techniques. 

(Donaldson. H.C. 1985: 3067A) 

Tulloch (1986) identified teachers' competences which are considered to 
be important to the growth of beginning teachers. The data were collected 
from 250 science supervisors. 250 science educators, and 500 secondary 
science teachers. Following competences were identified by factor analysis: 

( 1 ) attending to the mechanics of teacher-centered instruction, 

(2) showing sensitivity to pupils' feelings and values, and 

(3) planning the instruaional program 

(Tulloch. 1986: p.555) 

Benlley ( 1985 > examined the perception of the conditions of good 
science teaching which secondary science teachers hold (n-94). A 54-item 
questionnaire developed on the basis of the NSTA publication "Condition of 
Good Science Teaching in Secondary Schools was utilized. Teachers who 
participated in this study agreed that most items listed in questionnaire are 
important to the condition of good science teaching. However, they also 
perceived these conditions are hard to accomplish. 

Mullenx and Smith (1987) described an attempt by universities to 
assess the needs of 22 rural school district in science and mathematics. As a 

3iy 
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result of this research, six major needs of rural areas in Virginia were 
identified. 

( 1 ) Content courses for both elementary and secondary teachers in 
content areas of science and mathematics. 

(2 ) Curriculum development in science and mathematics. 

(3) Science aaivities for primary and elementary student. 

(4) Resource guides (for teachers) which describe available instructional 
television (ITV) programs, computer software, and human 
resources, to complement the science and mathematics curricula, 

(5) Conference for high school students at the university, 

(6) Funds to purchase needed equipment and materials. 

(MuUenex and Smith, 1987: p. 3) 

Ja panese Literature of Expected Qualities for Teachers 

Inoue (1989) surveyed 455 elementary school iGrade 1-6) principals in 
Fukuoka Prefecture (equivalent to a state in ihe United States) in the 
expected quality of teachers. Factor analysis revealed that competence of 
teachers expected by school principals were generosity, dignity, strictness, 
sense of responsibility, adaptability, instructional skills, inquisitiveness, 
trust, altentiveness, healthiness and self direction skills. With regard to 
expected personality, the school principal expected teachers to be 
enthusiastic, lively, and to work hard. The author concluded that; ( 1 ) 
teachers' instructional skills are supported on the basis of their personality: 
(2) the evaluation of teacher competence is correlated with the evaluation of 
their personality: and (3) socio-cultural rules should be applied also to 
teachers society in school 
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Inoue (1986) investigated elementary classrcwm teachers on the 
construct of teaching skills, and examined the difference in age and gender, 
using Lilcert type questionnaire. It was revealed that teachers perceived 
high value in terms of questioning, knowledge of teaching content, 
relationships with children, sequencing the learning content appropriate for 
children s understanding, grouping children s physical and mental 
characteristics, understanding of children s thinking and feeling, educational 
views intending to develop children s ability, sense of responsibility and 
enthusiasm, and skills for observing children closely. It was reported that 
older teachers are more likely to implement classroom activities than 
younger teachers. There were also differences in implementation and 
values between male teachers and female teachers. The factor analysis 
identified 13 factors in desirability questions and 14 factors in 
implementation questions. The author concluded that an expected quality of 
teachers is to hold a solid educational view, and that the teachers should 
implement instruction in the classroom on the basis of their own educational 
view. In terms of science education. Shimada 1 1988) emphasized the 
balance of academic knowledge and skills in science and academic 
knowledge and skills for teaching science. 



This chapter includes: 

a) Development of Questionnaires 

b) Administering the Questionnaires 
d) Methods of needs Assessment. 

c) Data Processing 

In this study, the elementary teachers' perception of their { 1 ) 
academic backgrounds, (2) opportunity for training . (3) autonomy for 
acquiring the knowledge and skills in teaching, (4) leaching objectives for 
their science lessons, and (5) science teaching methods utilized are compared 
in Japan and United States. In order to address perceptions of teachers' 
activities, the questionnaire used in this study was the revised teachers self 
assessment tools which was presented in United States- Japan Cooperative 
seminar by faculties of the Science Education Depr4riment in Hiroshima 
University, 

Developme nt of Questionnaire 

The draft of the questionnaire used in this study was developed by 
the Science Education Department of Hiroshima University in Hiroshima. 
Japan. This draft questionnaire (Appendix A) consists of 10 elements: { 1 ) 
Objectives (2) Academic Background (3) Teaching Content (4) Lesson Plan (5) 
Teaching Methods and Strategies (6) Management of Science Room and 



Laboratory (7) Teaching Materials Production (8) Evaluation of Student 
Learning (9) Teachers' Opportunities for Inservice Training and (10) 
Teachers' Autonomy in Acquiring Knowledge and Skills in Teaching. The 
subjects report their perception of frequency of their experience they have 
had on each item and their perception of the degree of value they have on 
each item. The items used in this study are selected from the questionnaire 
developed in Hiroshima University. 

In the revised questionnaire, American teachers were asked to rate, 
in five ranges 15: Very often. 4: Often. 3: Sometimes. 2: Seldom. 1: Never), the 
frequency of their experience they have had on each item, and to rale, in 
three ranges (3: High value. 2: Intermediate value. 1: Low value), degree of 
value they have on each item (Appendix C). In the Japanese questionnaires. 
Japanese teachers were asked to rate both frequency of experience (4: Very 
often. 3: Often, 2: Seldom. 1: Never) and degree of value in four ranges (4: 
High value, 3: Relatively high value, 2: Relatively low value. 1: Low value). 

The difference in scales of the American questionnaire and the 
Japanese questionnaire came about due to a change in the Japanese version 
that occurred before it was administered to the Japanese sample. This 
change was. unfortunately, beyond the researcher s control. 



Administerin g the Questionnaire 



In Japan, sii hundred questionnaires were mailed to the participants 
of the Annual Conference of the National Association of Directors and 
Principals for Elementary Science Education to ask elementary teachers to fill 
out questionnaires. 490 teachers returned questionnaires to Hiroshima 
University (return rate 8 1.7%). In North Carolina. 300 questionnaires were 
distributed to elementary teachers in North Carolina; 35 participants 
included teachers m workshop of Developmental Approaches in Science and 
Health (DASH) and Full Optional School Science (FOSS). 20 sixth grade 
teachers working fur the North Carolina Project of Reform in Science 
Education. 125 graduate students at East Carolina University who are 
leaching science in elementary schools. 100 elementary classroom teachers 
in Bertie County in North Carolina, and 20 Science teachers in Wahl Coates 
Elementary School (a cooperating school of East Carolina University). One 
hundred eighty -one responses were received (return rate 60.3%). 

Methods of data analvsis 

In this study, frequent behaviors of teachers in Japan and North 
Carolina are observed by identifying the items which are perceived with 
higher mean scores by elementary science teachers in Japan and in North 
Carolina. The number of items identified with frequent behaviors is 
determined by the number of all items within each category. 
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Concerning confidences and needs of teachers, the elementary 
teachers' perceptional gap between frequency of experience they have had 
on certain activities and value teachers placed on same activities were 
considered. Items rated highly in both experience scales and value scales by 
each teacher can be considered to be the items on which he/she behaved 
frequently along with their value in terms of each item. Therefore, in 
analyzing the Japanese data, the items each Japanese teacher rated above 2 
both in experience scales and in value scale, are identified with his/her 
■ Strength (see figure 1 ). In analyzing the American data, the items rated 
above 2 in experience scale and above 1 in value scale by each teacher in 
North Carolina are identified with his/her "Strength" (see figure 2). In this 
study, teachers' "confidences" in each sample are identified with the items 
which is^ perceived as strength by higher percent of teachers in each 
samples. The number of items identified with teachers' confidence is 
determined by the number of all items within each category. 

The items rated as high value and as low frequency by each teacher 
can be considered to be the item with which he/she should deal in the 
future. Therefore, The items each teacher rated below 3 in experience scale 
and above 2 in value scale are identified with his/her "Needs" (see figure 1). 
The items teacher rated below 3 in experience scale and above 1 in value 
scale are identified with his/her 'Needs ' (see figure 2). In this study, 
teachers needs in each sample are observed by identifying the items in 
which a higher percent of teachers in each samples perceived as needs. The 
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number of items identified with teachers needs is determined by the 
number of all items within each category. 

I^ta Proggssins 

SAS at HIT AC M-680H in Hiroshima University Information Processing 
Center was used to analyze the Japanese data with the assistance of Mr. 
Yasushi Ogura, Research Associate of Department of Science Education in 
Hiroshima University. In order to analyze the data in North Carolina. SAS 
ECU-VMl at East Carolina University was used. In order to identify frequent 
teacher behaviors. PROC MEAN procedure was used, and PROC FREQ 
procedure was used in identifying teachers confidences (frequent behavior 
supported by teachers value) and teachers needs (not frequent behavior but 
high valued by teacher). 
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This chapter includes the results of : 

a) The Self -reported Academic Background. 

b) The Self -reported Teachers' Opportunities for Training 

c) The Self -reported Teachers' Autonomy for Acquiring the 
(knowledge and Skills in Teaching 

d) The Self -reported Teaching Objectives 

e) The Self -reported Science Teaching methods 

In this chapter, teachers' frequent behaviors, confidence, and needs in 
Japan and North Carolina are described in terms of their teacher education 
background, including academic background, opportunity for training, 
autonomy for acquiring the knowledge and skills for teaching, and classroom 
practice including teaching objectives and teaching methods. 

There is a difference in the scales between the Japanese 
questionnaire and the American questionnaire. The questionnaire used in 
North Carolina, asked teachers to rate the degree of experience in 5 ranges 
(5: Very often. 4: (^ten. 3: Sometimes, 2: Seldom, I: Never) and to rate degree 
of value in 3 ranges (3: High value. 2: Intermediate value. 1: Low value) 
(Appendix C). In the Japanese questionnaires, Japanese teachers were asked 
to rale both the amount of times teachers spent on certain teaching activities 
(4; Very often, 3: Often, 2: Seldom. 1: Never) and value teachers placed on 
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certain leaching activities in 4 ranges(4: High value, 3: Relatively high value, 
2; Relatively low value.l; Low value) (Appendix B.) 



Because of this difference, it is not possible to compare the raw data 
directly. Therefore, in this study, the similarities and differences will be 
identified by identifying the items ""ated high among each item in each 
element in Japan and North Carolina. 



The Self -rep orted Academic Background 

The following items are identified as frequent behaviors in terms of 
academic background of teachers in Japan and North Carolina, according to 
the observation of Table 1. 

Japan 

' I possess sufMmt backgvtmdm tfm area ofscmce education <^her than my 
area spec^Szaihn {item 3, mean score 2.47. N^l)}. 



- /possess ^cmt tad:groimd in psychology to enable me to mkr^dthe 
physcal. emotiam^, and mleikduaf deveiapfrmt my ^fJeits fftem 7, mean 
score Z36, AM72/. 

- 1 have suffidwit backgroimd m mathematics requredfsppHcabh to the science 
courses i teach (item 4, mem score 2.25, ^71). 



Nertii Caro^ 

- 1 possess h(Hh trndcgvund wjd enridiment in ctMricukim (hvelopment 
tecfmjues such as content ssQimc^, corw^ dsvelopment mdmting of 
instucHom^ ob^c1i¥es (item 9. mem scare 438, N»t73l 

- 1 possess know/edge md mte^tming <^ the pt^osopNca/, tiistorical and 
soaal purpose ofeAjcation (item B, mem scare 4.28, N»173). 

- /possess sufficient tfadcground in psycho/ogy to enab/e ms to un<k'stmdthe 
physic^, emotiona/. and mtef/ectva/ deve/q^mrent of my stt^^ts (itm 7, mem 
s(xre 422, Nm172). 
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Table 1 

Mean freauencv score and mean value score on each item 

(nAcariemIc background 



Items 


JAPAN* 


N(«TH CAROLINA" 




EXPERIENCE (N) 


VALUE (N) 


EXPERIENCE (N) 


VALUE 




1.62 (457) 


2,41 {463) 


2.76 {162) 


2,30 {159) 


! ' 

2 


1.73 i463) 


2.56 {462) 


2.86 {167) 


2,42 {163) 




2.47 1) 


3 14 {465) 


3.21 {170) 


2.50 {171) 


1 ^ 

i , 


2.25 {471) 


2.b5 {467) 


4.22 {'74) 


2.69 {175) 




1.86 {472) 


2.62 {465) 


3.20 {173) 


2,31 (176) 


6 


2.05 {472) 


2.88 {466) 


3.91 {172) 


2.55 {175) 


7 


2.38 {472) 


3.26 {468) 


4.22 {172) 


2.78 {175) 


e 


2,10 {475) 


2.62 {460) 


4.28 {173) 


264 (176) 


1 9 ' 2.22 ^*^72) 


3,07 {465) 


4,36 {173) 


2,74 ^175) 



* JAPAN 4 - Very often, i - Never in exoenence scale 

4 - Host important. 1 - Least important in value scale 

* N.C 5 - Very often, 1- Never In <»»(perience scale 

3 - High value. 1 - Low value m value scale 

Items 

1 , I have sufficient pre-service background equivalent to a major (or minor) in each science, 
biology, chemistry, or phvslcs education 

2 I have acquired in-service training that are similar to my pre-service major ( or mino'' ) in 
each scienre, biology, chemistry, or physics education 

3 I possess sufficient background in the area of science education other man my area of 
specialization 

4 I nave sufficient background in the mathematics required/applicab'e to the science course ' 
teach 

5 I have studied the historical development and philosophy of science, including the continuing 
contnDutions of scientists to modern world 
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(Con: Table l) 

6 I possess sufficient background in non science fields such as the humanities, social sciences , 
languages, and philosophy, to enable me to provide a wider perspective and relevance to my ' 
science teaching. 

7 I possess sufficient background in psychology to enable me to understand the physical , 
emotional , and Intel l«;tual development of my students 

6 I possess knowledge and understanding of the philosophical . historical and stKial purpose of 
education 

'? ! possess Doth background and enrichment in curriculum development techniques such as 
content sequencing, conispt development, and writing of Instruct ira^al objectives 



- / ha\^ suffidsnt biKicgrmdm the mathemttcs reqiMred/ s^^p^csdife to ttm 
scmK0 courses / feacfi (ftm 4 msm scars 4.22, ^74). 



Academic backgrounds in psychology (item 7) and malhemalics (item 4 ) 
are identified as frequent behaviors by both samples, In addition, 
possessing a strong background in science education rather than science 
content (item 3) is identified as one of the frequent behaviors by the sample 
in Japan. On the other hand, possessing the strong background in 
pedagogical knowledge of educational purpose (item 8) is identified as one of 
the frequent behaviors by the sample in North Carolina. 

Concerning teachers confidence in their academic background, the 
following items, according to the observation of Table 2. are identified as 
confidence by teachers in each sample. 

Japan 

- fhavs sufficfmit backgviffjd m ihs rrfaths/natrcsrsguirs<i'appffcai>/s to the 
semes courses Itsach (Hsm 4, 70.3%, Nm451) . 

' fposaoss m^tkhrH ixKkgnfifffd m an^a of so^^ 

of specti^'zation (itsm 3, ^.$%, fM3S), . 

- /possess sufficient backg-ound in psydic^ogy to enatie me to trnderstanding 
tfje physicai, emotional, and mteKectual dev^ment my students (item 7 39. 9%, 
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North CsroSktm 

' t possess M l»ckg^md m/ «irichnmt m cunm^ 

te5»dqi» siich cor^t seqmtchg, conc^ ds\^k)pnmt mjdvmthgof 

mmxtian^ d^ws (i^ 9. 97.1%. N^ITI), 

~ i pf^sess hwwhc^ mi rnktmnhg Off fM)S(^^ 
ptwposesofsckKStkjn(Hem 8, 95M. i^lTI). 

- i possess sufffcmt imck^oimd m f^ydiohgy to ms to mdsn^dtffs 
ptjysicsi, snn^ion^ mi mt$l^<^ t^vskifmmt my siiNhnts (itsm 7. 94.1%. 
t^169). 



Psychology (item 7) is one of the common areas which is identified as 
an area of confidence by elementary teachers in both countries. lC-6 
teachers in North Carolina feel confident in terms of professional knowledge 
such as pedagogy (item 8) and curriculum development (item 9). On the 
other hand. Japanese elementary teachers feel confident in the mathematics 
skills (item 4 J and knowledge in science education (item 3). 



In terms of perceived needs, the following items through the 
observation of table 2 are identified as teachers' needs by teachers in each 

sample. 

Japm 

- 1 possess ixHh tmcksromt mi mrichnmt in cuma^m dsivtqpment 
tecfv^iues such m content sequencm conc^ dsvekpment, midmtingof 
m$vctionsJ ot?iectives (item 9, 59.0%. fih452). 

- 1 possess mMsmt hadtg-omtm non-sciencs Mis such as the hummtiss, 
sod^scmce, ^jgimges. mdpMosophy, to enah^ me toprowds a mdar 
perspective andretemjt to my science teextrng (item 6. 55.0%, 

- f possess su^cmit t3ackgroimd m psyche^ to em^ me to under^mtdng 
the physicaf. emotiomf. and mte^ctu^ devekpment of my 0udents (item 7. 
53.0%. Nm45V. 
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Table 2 

Percentages of t^arhers who oerceiveci "Strength" anfl "Needs" 

(1) Academic backgrounder) 



items 


JAPAN 


NORTH CAR(H.iNA 






%; I riLniw 1 ' » 


NFFDS 


M 




NEEDS 


] 


434 


1 1 R 










2 


437 


1 1 0 




IDv 




OV.Q 


i ' 


438 


46.6 


40.6 


167 


67.7 


27.6 


i A 


451 


70.3 


47.0 


170 


92.3 


5.9 




449 


14.0 


46,1 


169 


73,0 


20,7 


b 


449 


22.3 


55.0 


169 


90.5 


7.) 


7 


451 


39.9 


53.0 


169 


94.1 


3,0 


8 


449 


22.3 


55.0 


171 


95,9 


1.8 


i 9 i 452 


29,6 


59.0 


171 


97.1 


1.8 



Items 

* nave su^'^icient p^^e-service oackgrounc equivalent to a major ( or minor ) in earn scence. 
biology, chemistry, of physics education. 

2 i have acquired in-service training that are similar to my pre-service major { or mmor ) in 
each science, biology, chemistry, of physics education 

3 t possess sufficient background in area of science education other tnan my area of 
specialization. 

I have sufficient Daclcground m the mathematics reguired/appllcaDle to the Klence course i 
teach 

: 1 nave studio the historical development and philosophy of science, including the (X)ntinutng 

contributions of scientists to modern world. 
6 I possess sufficient background in non scienre fields such as the humanities, social sciences, 

longuoges, ond philosophy, to enable me to provide o witter perspective end relevance to my 

science teaching, 

i possess sufficient background in psychology to enable me to understand the physical , 
emotional , and intellectual development of my students 
^ ! possess knowledge and untfer standing of the philosophical . historical and social purpose of 

eoucation 
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(Cont Table 2) 

9. i possess both background end enrichment )n curriculum development toJhniQues such 
content sequencing, concept development, and writing of instructional objectives 

Norm Cmo^ 

- fhav9 sufScmtpr^emc^ bKkgvtmd eqm^t to fm^(cr nrnar) m emA 
sdmc0, bfohgy, cfmmty, crphysks education, (item 1, m9%, N»1S2) 

'fhavem:<^Mredhkmn^tmmgeqms^ meach 
scmce.bk>hgy.chen^orf^ysk^eclucatm(item 30.6%. fhieO). 

- 1 possess suKdent bmkgvimd m area of science education <^ than my «w 
of ^pecMzatkm (item 3, 27.6%, N''167). 

There are no common iiems between the needs of Japanese teachers 
and teachers in North Carolina. In Japan, the items related to pedagogical 
knowledge on educational purpose (item 8) and curriculum development 
(item 9) are identified as needs. On the other hand, science knowledge (item 
1 fit 2) is identified as needs by elementary teachers in North Carolina. 

Similarities and differences in the self-reported academic background 
are summarized in Table 3. In Table 3. the iiems identified by samples both 
in Japan and in North Carolina, which are considered similarities, are listed in 
the middle box. The items identified by samples only in Japan, which are 
considered as uniquenesses of Japanese teachers, are listed in the left box. 
The items identified by the sample only in North Carolina, which are 
considered as uniquenesses of teachers in North Carolina, are listed in right 
box. 



Table 3 Summary of simllanties anc tlifferences 
Araflpmtr narkflrnunfls 

(1) Frequent teachers' behavior 



Japan 


Similarities 


Nortn Carolina 


; ♦Science education 


♦Psychology ( Item 


♦Philosophica], 


1 courses > Science 


7) 


historical . social 




•Mathemetics 


purpose of education 


1 contents (Item 3) 


(item 4) 


(item 8) 



(Cont. Tables) 



ui) Confidence 



Japan 


Similarities 


Nortr, Carolina 


♦Science education 


♦Psychology ( item 


♦Philosopmcal, 


courses > Science 


7) 


historical, social 


content (Item 3) 




purpose of education 


♦Mathematics ( item 4) 




(Item 8) 






* Curriculum 






(fevelooment ( item 9) 



(in) Needs 



Japan 



Similarities North Carolina 



♦Pre- &inservice 
aJucatlon for science 
content ( nenT' i s,2) 

♦Science educe, lon 
courses > Science 
content (item 3) 



I ♦Curriculum devel- 
ioDment (Item 9) 
;^Otner disciolmei 
jthan science or 
i science education 
Idtem 6) 

[♦Psychology ( item 7) 



The Self -reported Tea chers Opportunities for Teacher Training. 

The following items are identified as frequent teachers behaviors in 
each sample, according to the observation of Table 4. 
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fffeps^itnffe jmars, thave tjpdiated my JtnowM^ m my speck^iea 
areaf/tm 1. rrmrni scav Z21, N»485). 



' Wntm the ps^ three yms, I ha¥e attended meetmgs, conventkms. senwwrs, or 
conference rekOed U> scier^ ^xfmg (item 2. merni score Z14. fM&SJ. 



' WIttm iffepasttfree yms, ftrnve t^xktted my knoi^^djge on ttm de\^o/ment 
mtdprodu^km <^ conmithmdr kmvative science curricwm material (item 5. 
mean score 1.S$, N^T). 

' Wittm ^pa^ three years, ihave i^ted my Immfedge onMxsratory 
techm^, procedure, mfd safety (item 6, mean score f.$2, N'48$}. 

North Carotina 

' WiMi the fmst three years, i have updated my kmi^eo^^ my spea's^ized 
area (item 1, mmm score 4 1Z N»174). 

' Wittm the p^ three year^ ihave ipdated my iffnmle(^ on devetopments m 
student ev^imthn tecMqim (iten 7, me»i score 3.49, N^ITT). 

' the past three yeans, i have attended meetmgs, conventions, seminars, or 
conference refated to scmce cumcu^m materk^ (item 2, me^ scare 3.47, 
f^l^). 

- Wi&m the past three years, ihave i^xiated my iffwwhcf^ on fww mshx^onal 
methods md stategies for scmnce teactmg (item 4, 3.47. N»17S}. 

Updating knowledge in a speciality area (item 1 } and attending 
meetings on science leaching (item 2) are identified as frequent teachers 
behaviors by elementary teachers both in .'4pan and North Carolina, In 
addition, updating knowledge on developing curriculum materials (item 5) 
and laboratory technique (item 6) are identified as frequent teachers' 
behavior in Japan. On the other hand, updating knowledge of evaluation 
methods (item 7) and instructional methods (item 4) are identified as 
frequent teachers behaviors. 
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Table 4 

Mean frequency score and mean value score on each item 
(2) Teachers' Inservic e education opportunities 



1 

'temsj JAPAN* 


H(mH CAROLINA- 


r ^ 


EXPERIENCE (N) 


VALUE (N) 


EXPERIENCE (N) 


VALUE (N) 




2.21 (485) 


3.16 (450) 


4.12 (174) 


2,79 (173) 


2 


2. '4 (485) 


3.00 (449) 


3.47 (180) 


2.69 (170) 


f 

3 


1 .52 (488) 


2.83 (449) 


3,00 (177) 


2.57 (171) j 

i 




j 4 

1 


1,72 (487) 


2.99 (449) 


3 47 1 176) 


2.63 (174) 


1 1 

5 


1 ee (487) 


3.00 (451) 


3.29 (173) 


2.54 (169) 


6 


1.82 (486) 


3,07 (450) 


2.78 (176) 


242 (171) 


7 


1,51 (486) 


2.93 (451) 


3,49 (177) 


2.57 (174) 


8 

1 


1,71 (487) 


2,91 (452) 


3.18 (176) 


2.54 (173) 


f 

1 ^ 


I 1 ,04 (485) 


1.92 (445) 


2.56 (172) 


1 2.38 (163) 



Jisiit * JAPAN M - very often. l - Newr tn experience scale 

4 - Host imporlan:. - least important in vaiue scale 
• N,C 5 - Very often, 1 - Never in experience scale 
3 - High value. 1 - Low value in value scale 



Items 

1 within the past three years, i have uptJatetJ my icnowlet^ in my specialized area 

2 Within the past three years, I have attended meetings, conventions, seminars, or conferences 
related to science teaihing 

3 Within the past three years. I have attentted short courses, sum nner institutes, or similar 
trainings for science teachers. 

4 Within the pest three years , I have updataJ my knowlec^ on new instructional methods and 
strategies for science teaching 

b Within the past thr^ years, I have updated my knowledge on the development ana production 

of conventional /innovative science curriculum materials 
6 Within the past three years, l have updated my knowleo^ on laboratory techniques, 

procedures and safetv 
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(Com. Table 4) 

7 Within the past three years, I have updated my knowledge on developments in student 
evaluation techniques. 

6. Within the past three years, 1 havf updated my knowledge on the organization and management 
of science classes. 

9 Within the past three years, I have attended graduate school courses offered Dy an Kivancec! 
degree-granting institution, 



Concerning teachers confidence, following items are identified by 
elementary teachers in both samples through the observation of Table 5. 

' Witfm tffepast tfrve years, / A?w i^ted my kncwbc^ m my specMzed 
avaf/fm 1, 37.4%, AM^J. 

- Wittw ^ thrm yaars, I hava artmied meatmgs. convmttkins, smmaror 
conhrmtcas ratoted to saanca tas^tmg(Ham Z ^.4%. N*447). 

- fiM7 thapa^fy^aa yaars, lhava tjpdlatad my kfwt¥^a<^ on c^va/cpmant and 
productton of conimlkfn^movatn^ scfanca currfa^m matanafs 0am 5. 
22.4%. ^M5f/. 

Noflfi Carcdffta 

- Witfm tfmp^ifraa yeans. Ifuive updated my imitvhd^ m my speda^ed 
araafitam 1. S9.S%, N'17f}. 

' Witfmi tfm past tfraa yaars, Ifmva Lpdttad my know/adj^ on tha davafopmants 
m studafft awAmtion (ftm 7, 75.9%, ff'1731 

' WM? tfw pa^ tfraa yaars, Ifmva i^x/atad my foTOwfadga on naw instructional 
mattiods mds^atag»s /Sarscmoff taacfmgfitam 4, 75. 1%, ff»173f 



Updating specialized knowledge (item 1 ) is identified as an area of 
confidence by elementary teachers in both samples. In addition, updating 
the Knowledge in evaluation techniques (item 7) and instructional methods 
(item 4) are identified as areas of confidences by the sample in North 
Carolina. Attending professional meetings (item 2) and updating the 



f5,/ 



knowledge in deveiopmem of curriculum materials (item 5) are identified 
as confidences. 



The following items are identified as needs related to teachers 
opportunities for training in Japan and North Carolina through the 
observation of Table 5. 

'WMitfwps^ three y^rs. / fmve updated my knavhd^ on ii^Kni/ary 
tecfmjif^. procedure iftd saf^ (ifm 6, 72.5%. f^450}. 

' Witfm thepa^ three yeans, thave i^xiated my hm/Mge on devetopments m 
student evf^MOkin Mmfues (item Z 73.S%. ^MSO). 

- Wihh the pi^ three years. / have updated my knowM^ on new mmK^hnal 
m^fwdsmntmnes^fyr science teeHMtg(fmit 4, 66.7%, ^MSJ. 

- Wittm the past three years, thave attetni/edsradUate cotises offered by »i 
mhwiced deyee^^iBTg k^ituthn (item 9, 3S.e%, N*173}. 



- IVMj the pa& three years, J have (j^ted my ftnowfedge on iaffonstory 
tedmjues, procedure md safety (item 6, 35.3% N'ln^}. 

- Withffj the jxist three yeans, ftmve attended short (XHrses, summer institutes, or 
sin^ar traimg hr sdmce teachers (item 3. 32.2%, 1^1^). 



Teachers need for updating the knowledge on laboratory skills (item 6) 
is identified by elementary teachers in both samples. In addition, needs for 
updating the knowledge on evaluation techniques (item 7) and updating the 
knowledge of instructional methods (item O are Identified by ihe sample in 
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^percentages of teacher's who perceived "Stren^tn ano "leeas 
' 2) "^eacners ^nservice eouc3tion opoorrynnies '. 
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Items 

; . wiriin tne past tnree v'ear:. ; nave upaateJ mv Knowieaae ts mv srec:aM:ec area 

2 wnnm the past thr^vears, I have attenoed meetings, conventions, seminars, or conferences 

related tc science te^hi no, 
•3 vVithm the pjst threevears. l have attencM snort courses. :,unimer injiuutes. or simiiar 

trainmos for science teacners. 

Within the past three years, i have updated my knowledge on new instructional metnoos and 
strateoies for science teaching 

5 wunin the past three years, t have updated "ny knowiedoe cn i^e de/eiecne"* ana production 
or conventional/innovative science curriculum materials 

6 Within the past three years, i h3\'e updated my knowledge on laooratory tecnmaues. 
prccKJures and safety. 

7 Within the past three years, t have updated noy icnowie(^ O"^ deveiopme'^ts stuoent 
evaiuation techniques 

S Within the past three years, i have updated my knowlK^ on the crgamraticn and T.an^ment 
of sc'ence classes 

? H ithin tne past three vears , i "^sve attenoea graduate fcha"!i cou^res offer- ea Dv an advanceo 
oearee-orantma irstitution 
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Japan. On the oiher hand, needs for panicipating in graduate courses utem 
9) and short term mservice training (item 3> are identified as teachers 
needs by samples in North Carolina. 

Similarities and differences in the self- reported teachers opportunity 
for training are summarized in Table 6. In Table 6, the items identified by 
elementary teachers both in Japan and North Carolina, which are considered 
as similarities, are hsied in the middle box. The items identified by 
elementary teachers only in Japan, which are considered as uniqueness of 
Japanese teachers, are listed in the left box. The items identified by 
elementary teachers only in North Carolina, which are considered as 
uniqueness of teachers in North Carolina are listed in right box. 



Teacners ^nsei'vice e:!ucation oppcrtunitie; 



J3P3n 




Nortn Carohn.3 


;*Developing 


1 * Spec lahzea area 1 


♦Evaluation techneque i 


.Curriculum material 


! i Item i ) j 


( uem .' ! 




1 *Atteri'j!ngpr'jfef- 1 


;*!nitructional ' 


i*LaDoratorv 


1 eional mating 


Imethoos ; 


'tecnnuiue i '.'em 6) 


, ( Item :", 1 


(item 4^ 




Jaoan Similarities Nortr. Caronna 



(•Developing 
Ifurnculiim material 
( item 5) 

♦Attending profession- 
al mretma ( item 2 ! 


*Spec^alizeflorea 

' Item 1 1 


♦Evaluation tecnnsQue I 
(Item :') 
♦instructional 
methods ( item 4} 

i 


1 ' ) Needs 
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Thg Self reported Teacher Autonomy in Acquiring Knovlcd2e and Skills in 
Teaching 

In terms of teacher autonomy, the following items are identified as 
frequent teachers behavior in Japan and in North Carolina through the 
observation of Table 7. 

Jmpan 

- 1 ah¥ays s^ve togve my best wfwn / feach m7(/ prepare fcr my sdence dass 
(item 7. mean scone 3. 17. AMd7J 

- /nsicfe andoutskfe teeming actrWes a teacher must afways dem&isme and 
give authentic witness^ to love far cMden, human t>eing and education (item 
9, mean score 3.03, tM77). 

- 1 know how to estabSsh cooperation midmmtm harmonious re^imshps 
with others in the schooiandin the commumty (item 10. mean score 

- /regularly read /ouma^ and other pulyOcatms concerned with sctence 
teaching, scientific deve/opments. mid science related issues (item 2. mean 
score 281, fi^^j. 
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Cont, Table 7 * 

' regular !v read lournais and other pubiicatione concerned witfi science teacii'nc, . centinc 
des'elopments. ana science related issues 

I makeaneiYort to contact Droiessionals anc oroamzations i Ic^i. nationai. -ntemv-onai; ;n 
mv Meld to provide enncnment to my teaching. 

extend mv i^nowiedde and understandmd of students ana tneir environment trr u ccr rjn: 
visitations and contacts with individuals and oroamzations in tne communir,' 
witnm the past tnree years. > navesuDmnteoat ieasi one article or other manuscr-:: -eiatec 
to science teaching for publication in a professional journal or other publications 
Within the past three years. I have participated in educational proiects icurncuivin", 
research sluit/, development of innovative curriculum materials, etc ) 
I always strive to give mv best when i teach and prepare for mv science class. 
! am proud of being a Kiience teajher, 

inside and outside lexhinq activities, a teacher must always demonstrate ana cive autnent'c 
-vitnessmg to love for children, human being and education 

■■ know now to establish cooperation anc maintain harr.omous reiatiorsnips with ctners in tne 
scho)} and in the community 

inauisitiveness. open-mindedness. cgnerositv. ana a well-directed sense of aoaresr'veness 
are necessary traits of a science teajner 
2 Leactership is an invaluable quality of a science teacher, 

Z ! have cteveloped instructional materials suited to student ability levels and relevant to 

classroom obiectives 
■4 ! have developed microcomputer Dased science lessons for mv class. 



- /nqtminmess. qxn-mhdschess. generosity and a weS (Srected sense of 
agg^^^sweness are necessary twts ot a scmce teacher (Item 11, mean score 
2.73. Ah^n 

North Caroium 

- tnskfe mid outside teadmg activfUes. a teacher must ^ways demon^te and 
give authentic w^rmsn^ to love for chUden, human tieing mid education (item 
9. mean score 4.80. N^'ITT). 

- /know how to ^t^)ksh cooperation M mmim harmoruous refattonshps 
with others m the school and h the commwvty (item 10, mean score 46$. 
N'177}. 

- /always strive to give my best when I teach and prepare for my saence dass 
(item 7, mean score 45$, fM176/. 

- /nqmsitiveness. open-nmdechess, generosrty and a weff drected sense of 
agsresstveness are necessary Pwts o/ a saence teacher (item 11, mean score 
450, N'-m). 
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- Leadsnsffp /s an tnmjat)i6 <^my of scmc0 raacff^rs (ttem 12. mm score 
4.21. N^mi 

Doing ihe best (item 7). love for children Ulem 9). developing a 
cooperative relationship (item 10). and positive attitude Ulem 11 ) are 
identified as frequent teachers behaviors by both samples. In addition 
taking leadership (item 12) is identified as frequent teachers behavior by 
the sample in North Carolina. On the other hand, regular reading of 
professional journals or other publications litem 2) is identified as frequent 
teachers behavior by Japanese teachers. 



regard lo teachers conl'idences, the following items are 
ideniilied by teachers in each sample through the observation of Table ^. 

Japan 

- /i^ys m¥» to gum my best wtwnltoach amfpr^e tcrmysamce dass 
(item Z 64.6%. /V*454l 

- Inside ancfoutsrcfe teactmg actiwties, a teadm must atwa^ Oemormate md 
give authentic mtnessmg to iove for ch^&en. fiuman bemg andec^catton (item 
9, 70.8%. ^^446). 

- i know how to estahffsh cooperatfon &idtnmtmi harmonious re/ationst^ 
mth otners m the school and fft the commmtytitem 10. 63 $%. N'^l 

' inqi^ithmess. open nmd generosity, m/a we0-drected sense of 
^Syessrm)ess are necessary of science teachers (item 11. 579%. 

- / am abreast with on-gomg curriaAjm prqects and refated developments m my 
teacfmg iiefd (item 1. 512%, N»453). 

Norm CaroHna 

- / know how to estaMsh cooperation artd maintain harmonious refabixt^ips 
with others in the school and m the community (rtem 10. 99.4%. Nm172} 



ERIC 



' fnsHifi €>utsKie teactmg aoivrtf^. a teacher must sd^ys dmons^vts ami 
gm mHtmtfc m^msing to fova far (Mtm, twtrm tm^ mni education f/tm 
9, 98.2%, N'leZ). 

- / i^ys &m to my be^ i¥tf€n / teactt andpn^a far my scfenca dass 
(ftm 7, 97.7%. f^171l 

- / am atraast mtft <m-gomg cuma^m presets mcfrefatad davafoprrmts in my 
taactmg fM (itam / 93.7%, tShf75i 



Coliuboration litem lur . Doing best (item 7)', Positive attitude in 
daily Iile litem 1 1 ) . Love for chiJdren litem 9f . and paying attention to 
on-going Curriculum projects i item 1 ' are ideniiJied as teachers area of 
conlidence by elementary teachers m Japan and North Carolina 



The following items are identified as teachers needs related by the 
samples in Japan and North C .rolina through the observation of Table 8. 



Japan 

- f extend my fmowfadge md un<^rstan(Sng of students andtfiet envtonment 
tfru constant visitations and contacts wiifi mdividusds mci organizations in tfie 
community (item 4. 64.1% N«4S4). 

- tfmve (Mv^oped ms^uctions^ materials sutedto student attility levels and 
relevant to dassroom (^actives (item 13. 56.5% f^lj. 

- 1 ffave devek^ mrocomfHJt^ tmsedsamca lessons tor my dass (item 14. 
50.33% N'-449l. 

- 1 make an effort to contact professionais and orga/niations (local, natimal. 
mtemathnalj in my ff^dtoprowde enricfjment on my teadmgfitem 3,49.1% 
U-4S2J. 

- i^m Repast three years, Iftave particpated in educah prc^ts 
(cumculum, researcf) study, development of mnovaUve cumcutum materials etc) 
(item 6, ^.e%N'^). 
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Items 

1 ' 3n-. abreast wt;) on ^mg curr ;.:ulum proiect; and related developments t": my 'escr ;r.g 
field 

2 ' regular V read lourna!? and otner ruDlications ccncerned ^ ith science ^tdrrmg, scientific 
'Jevelopments. and science related isfues 

3 '■ !Ad^e an effort to contact professional? 3nd organization: ' local, nat'cs^ . ntemaf onaP 
my field to provic^ mr ictime.nt \o my teaching 

' p- ti^r.ci my ^ f'owledge and understanding of student? and their environment thr u constant 
'^'f itations ana conta^t-^ with individuals and of'^anizations in itte communi^v 
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Com. Tble Q) 

I Within the past thrwyear!;. i havesuDmittedat least one article or other manuscnot r plated 
•0 science teaching Tor puDiicaiion in a proiessjonai journal or other puDiicaiions 

6 Within the past three year^, i have participated m educational proiect: (curriculum 
research siu'V. (teveiopment ot innovative curriculum materials, etc, ) 

7 I always strive to give my best wfwn i lexh and prepare for my science das:. 
^ , am proud oT Deing a science teacher 

in:.icte and outside teaching activities, a teacner must alwavs aemonstrgtp anrj give authentic 

witnessing to love tor children, human Deing and education 
1 0 I know how to establish cooperation and maintain harmonious relationships with others m the 

school and in ine community 
' 1 inqutsitiveness, open-mmctedness. ^nerosny, ana a well-directed senr^ ot" xsressivene-::, 

are necessary traits of a science teacher 
' 2 Leadership is an invaluable quality of a science teacher 
' *' , nave developed instructional materials £.nca to stuoeni aDi ntv .eveis ancj reievar.: 

"locsrcKim uDiectv.es 
: 4 ; nave developed micrccomputer oasai $i::ence lessons for mv cass 



- /fmve (hvehped nmrocon^ter based scmce lessons for my cfyss (item 14. 
SO.9% N»f65). 

' pa^ three ^ars, I hamstdmttadatha^oneartideon^her 

mmmcr^ re/ated to scmce teacfw^ for piAVcatkin m a profession^ /oumi^ 
or (Offer ptAScations (Hem S, 33.1% ff«163f. 

- \^0m ffiepa^ three years, fhamparUcpatedin education^ projects 
(cmkfAtm, research ^udy, devefopment ofmnovaUve curnci^m materieds. etcj 
(Item 6. 25.9% ff^m). 

' f regi^y read jourm^ md c^her ptMcafions concerned mih scmnce 
temM^/, sdentiic dei^efopments md sdmce related issu^ (item 2. 22.1% 
N«172j. 

- 1 ma/te an effort to contact professms^ and organizations fkjcal. national, 
international) in my field to provide enrichment on my teachmg (item 3. 21 1% 
N'171) 



Interaaion with professional people litem }) participating in 
educatiunal projects (item 6). and developing computer based science lessons 
liiem H) are identified as needs by both samples In addition, need for 
interaction with the local communities (item 4) and developing instructional 
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maierials liiem 13) are identified by Japanese samples. On ihe other hand, 
need for reading professional publications (item 2) and writing professional 
papers (item 5) are identified by the sample in North Carolina. 

Similarities and differences in self-reported teacher autonomy are 
summarized in Table 9. The items identified in both samples, vhich are 
considered as similarities, are listed in the middle box. The items identified 
only in Japan, which are considered as uniqueness of Japanese teachers, are 
listed in the left box. The items identified only in North Carolina, which are 
considered as uniquenesses of teachers in North Carolina, are listed in right 
box. 





TciDle 9 Summary of similaruies M differences 
Autonomy for acQuinng the knowledge and ski)]; 
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The self repo rted objectives 



The follo^'ing items are ideniified as frequent teachers behavior m 
Japan and North Carolina, through the observation of Table 1 0. 

jMpMtt 

' I mKoyrage to be amr0 and respond m a posOw 

md axkr^wss h Nafhar envtonnmt (imi 3, mem scare S.W. fM8$l 

- 1 encourage ch^en to mjmv the sij^ w (^fserve ^mg$ ar^ events m 
order to perc&ve mtd idmtify tfwm (itm 10. nwan score 3.09, Ah486l 

' I atways 6^ cM<ten to sense andfyrnn^te the exi&ence <^ prodfem (item 2. 
mean scare 3.04. ^"490). 

- / i^ys give cMdwi itte chance to he msigiwdhy at^fieas and events m 
fmi/her envmment mni be ctrkm i^xxjt t^iher surnmc^i^ 1. memi 
score 293. 

-f encourage dMen to show w^mrwss to e)(pose tfm" tentative ide^ and 
oMptwiations to o0ers andreconstder ^ttmhigm l^toftf^ data athmtd 
(item 5. mem score Z83, fiMST). 



NortA CaroiiPM 

- / encourage cMden to acqiMv the Mity to observe thmge and events in order 
to perceive md identify them (item 10, mem score 4.42. NmlTd). 

- 1 encourage cMdvn to be amre of snd re^)ond in a positive mmner to beauty 
md orgmiizatjon in hisfher enwonment (item 3. mem score 4.28. N'179). 

- / i^ys give chil&m the chance to be m6i^uedby obfects andevmts m 
his/her environment (item 1. mem score 4.23. N»161}. 



- 1 encourage cfu/den to show w^ngness to expox their tentative ideas and 
expfmatksns to others md reconsider their thmkmg in tight <^d^a at hand (item 
5. mem score 4 18, f^l81). 

- / aBow dvl&m to have a cnticaf and questioning attitude tmard unsupported 
inferences md hypothesis (item 6, mem score 4. 14, f^lTS). 



ToDle 10 

Mean freou encv gcore and mpan value score on each item 

Objectives 



items 


JAPAN 


NORTH CAROLINA 


» 


EXPERIENCE (N) 


VALUE (N) 


1 

EXPERIENCE fN) 1 VALUE (N) i 


1 . 


2 93 '^"^^ 


3,5 1466) 


1 

423 (161) 


2 30 (180) 1 




3.04 


3.59 f-^S) 


3.82 (179) 


2.70 (174) ! 


\ 

1 ^ 


3.10 f-^e^J 


3.61 '-^7) 


4.28 (179) 


2.75 (179) i 

i 

i 


1 

: ^ ' 


2 61 ^^^9) 


3.21 ^"^^^^ 


3.94 1180) 


2.66 (IdO) ; 




2 83 j 3 35 ^'^65) 


4 18 (lan j 2 72 (i8«r) j 


i ^ 


2 25*467) ^ 2 72 ! 414 (178) i 264 ii7^) 


i 

1 


2.S0 ^-^^95 j 2.92 '-^3) 


3.74 (I7b) j :.53 (;;3) 1 


! 8 1 


2.36 ^^^^^ 


2.96 5460) 


4.04 (176) 


2.66 '174^ 

< 


1 9 

f 


1 54 ^485) 


2 20 <459) 


3 40 (173) 




10 


3 09 


3.56 ^^^^ 


442 n76) j 2 81 ;175} ] 




2 60 ^-'S^l 


3.16 f-^5) 


1 

3 SO ( 1775 • 254 !176) 


i 


2,35 ^-^88) 


3.07 f^65) 


3.56 (5 78) i ;.48 U77) j 
1 


i 


1 


2 96 '466) 


1 1 

3 67 (178) 1 256 (175) 

! t 


1 


2 66 <'^69) 


3 28 


j , 

3 11 (177) 1 2 47 (174) j 


; 


I ' ;i (46b) 


I 

2.45 ;463) 
1 


3.12 (177) 1 2,30 rJii \ 

\ ! 


i 16 

1 


2.15 (487) 


\ 2.81 (464) 

i 


4.06 (179) i 2.67 il76) ' 

i 1 


i 


r 

' 2.56 (469) 


1 

^ 3 32 '465) 
! 


I ! 

3 02 n77) j 2.57 (176) ■ 


! !8 


2 38 (488) ' 3 07 (463) 
} ! 


3 58 (179) \ 2 54 :i74) 

i ! 1 



NQt^ JAPAN 4 - Very often. 1 - Never in experience scale 

4 - Host impartani. i - least important in va^ue scaie 
N C. 5 - Verv often. 1- Nr/er in e)<Derjence scale 
•5 - H)on y^jiue. } wv^w v3Jue in ^aiut? scale 
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iCont. Table lO) 



10. 

n. 



i^^'^i 8lwff/s give Children the chance to be intrigued Dy oDiects anfl events m his/her 

' fal wTallow chi Idren to sense and formulate the existence cf a problem 

^ ! S«>B Children to de aware of and respond in a positive manner Deautv ana 

4 TaKr^'^to '^^^^^^^^ thinking aoiHties when attempting to explain 

dS?jS S S po nt ojntradictions among seemingiy unrelated phenomena 

s f e^Se^Ti-'enio Show winingness to 8)^pose their tentative ideas ana explanations to 
nthers and reconsider their thinking lioht OT data at nand. 

6 fS cwic?^to hsve acrittca! a^d Que^tionina attitude towara unswoorted mierences anc 
hypotheses ( Bel lef in cause and effect ) 

7 . encouraoe children to alwavs test hypotheses m a rational r^anner 

8 anw chUdren to appreciate the mter-relatedness ot science, ^noiogy . ano c^let^^ 

9 SrSae children to recoonize the limitations of scientific mo(fes of ;na",^r^^^^^^^ 
aSiSf^ need of different approaches as affected economic. p«,'Chologica'. . or 

S»yen "^^^^^ Observe things and events in order to perceive 

r^/^Sen to acquire the ability to sort out for classification arMormulate 
pnSive inferences and hypotheses to identify and explain natural phenc t^ena. 
Sra^^^^^^^^^^ trie ability to recall the proper experiences f^^^^f^ 

rel^Sa t^^^^^^^ tentative if-then statements and sugoest procedures tor testing .t 

?SrSdren to'acquire the ability to gather descriptive and quanf.tative r,::r r,ation 

S^^^iKTo'r^SnSdasign and constr uct laboratory exper irrents and 
ap^ratus 'in order to ootam data. venW hypotheses, and select suitable natenais. 

fSrS^children to identify the variables that materially influence given inerrucnons ^n 
a system and formulate the crttical model for explanation. 
16 le^ur^aaechi^drentodemonstrateknowledgeoff^^^ ^ 
cSSs.'Aria.anddrawontheknowleogec^^ laws and pr.r^ipies 

'n classroom and in their environment. 
! 7 1 encourage children to apply oeneralizations to spec::'': cases and to deN-eioD tup . ,er 

'nvestioations in ^ily life technolo?,' and society. tn.rrpr - --nv-m- 

A . encouraoe children to communicate scientific inior-^iaticn anc tiroincs to ciner . J iv 3n. 
m writinT by means of describing the purpose of tim , Process oi inquiry, conclusions. 
app^iSs erc^n words that facilitate understanding m his/her readers or listeners. 

Developing curiosity (item 1 ) and apprecialion for nature (item 3). 
observation skills (item 10) and empirical espianaiions skills Uiem 5) are 
identified in both samples. In addition, sensing and formulating the 



M 
15. 
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existence of problems (item 2) are identified as teachers frequent behaviors 
by the Japanese samples. On the other hand, critical and questioning 
attitude toward unsupported inferences (item 6) are identified as frequent 
behaviors by samples in North Carolina. 



The following items are identified as confidences by samples m Japan 
and m North Carolina, as shown m Table 1 1. 

topercmv0andtd6r^them(ftm 10. 60.7%. ^^465). 

a^ys^fwMim to sm^mnffarmdatfi the ex^tmce of s froths 
Z 79.4%, 4^). 

- fencounm cfMen to be mare of md respond m a positive m&mer^bemity 
md orgmuxation kf fusffwr enmmment (Hem 3. 77.0%. hh44ei 

' t afmys give cf^ten ctmce to t)e miigued by ob^ mKi even^ 
envronment (item 1. 74.4%, f^M$5). 

' f enco(M^ dOiten to stww w^rgness to eifxjse ther tentsti^ 
e/p^tfons to oitm mdreconsfder ther ttmkff^ m Agttt of ctata at tmnd(ftem 
5, 64. 1%, /V»465l 



North Carole 

- i always give ct^en dimwe to be intrigued by objects ^events in imher 
ertvronnmtt (item 1. 100.0%, N^l^). 

- / ^Kourage cNkten to be aware of mid respond m a positive manner to beauty 
and crgaruzation m f»a^ entronment (Hem S. 99. 4%. f/»176/. 

-( encourage cfi^en to acquire the ab^ to obser}^ tfmgs and events in ader 
to perceive wid kimitify them (item 10, 98.9%, N't 75). 

-f encourage chikten to show v^igness to expose ther tentative ideas md 
ef^kmat^ to oihofs tmd reconsider ther tfmUimg m ^t data at h»Hi(ftem 
5. 97.2%, i^mi. 
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- / iUways aKow cMcten to smse mdfomnMate the exmence of 9 pr<^>fm irtem 

Z 97.1%, Nr:174}. 



Developing curiosity (item I ) and appreciation for nature (item 3). 
observation skills litem 10). empirical explanations skills (item 5) and 
sensing and formulating the existence of problems (item 2) are identified in 
both samples. 



The following items are identified as needs by teachers in Japan and 
North Carolina, through the observation of Table 1 1. 
Mipmn 

' i encourage ch^tw. to ^^jm ttm idmy to ivcsa ttm 
genem^r^mit data to vanfy tantathm iHtmn ^t&rmta mK^st^gest 
proce<kmfortes»igitexpenm6nts^(im 12, ^.7%. N^S). 

- 1 micourage to m:qm tfm si0ty to gather descr^ve mi quantitative 

mkmatm needed krde^mhpng or te^h^K^wses (item 13, 47.7%, 
N*4SS). 

- i encourage dO&en to cmnrnvca^ sdentffk mfyrmatian mdfhdngs to 
(Htwrs. an^amfm mtmg dy means ^ desc r img tfre purpose <^st^, process 
ofmi^, ooncAmi/^. ^^p^twns etc. m words mat facOtate misrstmidng m 
iusiHer readers or Mstenensf Hem IS, 43.4%, /MS3). 

Norih CMToMnm 

- / Mow cfi0(ten to have plenty ofchmic^ to desf^ andcons6vct laboratory 
experiments and spparatus, in order toot^ data, verify h^x^^. md select 
swti^ materia, eqi^jm- it. e^fitem 14 20.7%. N'174). 

- 1 encouna^ chil&en to fdentify the van^Pies that matenaUy intlaence gven 
in^vctm m a system mi formicate the criticel modef for eip^atm {Hem 15. 
16.5%. N^17$). 

- / encotjra^ chif(ten to communicate sdentiffc information and findings to 
others, or^ and m miting, hy means of descr^g the purpose of stua^. process 
ofingury. conclusions applications etc. m mrds that fydHtate unckrstancSng in 
his/her readers or listeners (item IS. 1 1. 5% N^174l 
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T3Dle ' 1 

Percentages or tftacners wno oerceivea • strengtr.' <\m "Neea?" 

i4? UD)fiCtlve5 "yi V 



JAPAN NORTH CAR(n.lNA 
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( 

NEEDS ! 


♦ 


STPENoT- i 

■ ... i 


NEEDS 1 


1 


455 


74,4 j 


24.9 j 


lao j 


100,0 ! 


o.u 

i 


2 




79,4 


19.8 


174 


97 1 r 
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2.9 1 


T 
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446 




22 ' 


176 ] 

i 


99 4 ; 


00 ; 


1 ' 

1 ' 


465 


52 7 , 

i 


39 1 


17; ; 

i 

1 


56 7 
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i i 


' "1 

t4 1 i 


303 


^30 

! 

— J 


97,2 ; 


1 7 i 
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! . 
1 o 


464 


30.0 


38.d 




94,6 ; 


'j.b j 




46? 


46 0 


31 3 


; 73 


90 2 ' 
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460 


30.7 


39,1 


174 


95.4 j 
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i 




4t.d 
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'0 


465 


80 7 


17.6 


1 

175 


98 9 


1 

0 6 ■ 


] ] 


465 


j 


33 6 
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465 


! ' 

1 x>0 

1 

j 1 


49 7 


177 j 67 6 . 

1 


7 3 i 


1 13 
1 


! 465 


33.3 


47 7 


175 i 39,2 

! 1 


7,4 ' 




4b5 


tAV 


39,4 


174 


70.7 : 


20,7 


hr 


461 


124 


430 


176 


i 


165 


i 

1 It 

I 


* 463 


j 2? 9 


42 3 


175 


1 ^3 3 : 


3 9 


j 

i 


464 


i 50. U 

! 


42.5 

i 


1 


90.9 : 






j 463 


1 

1 39 1 

1 


t 

43.4 


! ' 

!74 


f ' 

i 33 3 ' 

1 : 


— 1 

1 1 5 
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•:Cont TaDle 1 1 ) 
Items 

1 ! always give children the chance to be intrigued by obiects and events in his/her 
environment. 

2 I always allow children to sense and formulate the existence of a problem. 

3 I encourage children to be aware of ana respond m a positive manner to beauty ana 
urqanizatlon m his/her environment. 

4 I allow chilt^en to use rational ana creative thinking abilities when attempting to e-xDlam 
discrepant events, and point out contradictions among seemingly unrelated phenomena, 

5 i encourage ctiildren to show willingness to expose their tentative ideas and erplanations to 
others and reconsider their thinking in light of (feta at hand. 

6. I allow children to have a critical and questioning attitude toward unsupported inferences ano 

hypotheses ( Belief in cause and effect ). 

i encourage children to alwavs test hypotheses in a rational manner 
5 i dluw whiUct;?! to appreciate the inter-'^elatednesiOf sciente, tewfinolujy. ^-lUtoine'.,' 
?. I encourage children to recognize tne limitations of scientific mooes of inquiry, ano their 

awareness for need of different approaches as affected by euDnom ic, ptychological , or 

religious factors m any proposea solutions. 
'0. I eiicoui ayettiildren tocjuquire the ability to observe things and t^enti. in order to pe: veive 

and Identify them. 

Ill encourage children to axjuire the ability to sort out for classification and fof muidte 
tentative inferences and hypotheses tr* identify and explain natural phenomena 

^ 2 ' encoui age uhildr en to acquu e the ability to recall the propei e.xoefMences and yener ate 
relevant data to verify tentative if- then statements ana suggest procedures for testing u 
e.xpenmentally, 

' 3 ! encourage Children to acquire the ability to gather descriptive and quantitative information 

fieedwjfor developing or testing hypotheses. 
1 4. I allow children to have plenty of chance to ifesign and construct laboratory e.xperiments ano 

apparatus, in order to obtam data, verify hypoliieses, and select suitable materials. 

equipment, etc.. 

'5 1 encuurageuhildren to identify the variables that materially innuence given uistr-jcticns 'n 

a system ana formulate the critical model for explanation. 
1 6. ! encourage children to demonstrate knowled^ of facts, conventions, sequences 

classifications, criteria, and draw on the knowled^ of concepts, laws and principles tor use 

in ulassra)m and in their environment, 
i 7. I encourage children to apply generalizations specific cases and to develop Turther 

investigations in daily life technology and society 
! 6 f encourage children to communicate scientific information and finaings to others, oraiiv ana 

'ft writing, Ly means of descr ibmg the purpose uf btudy . prucess cf inquiry, ..onclusiori-.. 

applications, etc. in words that facilitate understanding in his/her readers or listeners 



Commonly identilied teachers need in boin s.impJes is onJy 
developing commumcaiion skills litem 18) Inquiry skills related to 
planning and implementing an investigation litem 12« and a science process 
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skills related to gathering data and information litem 13) are identified as 
teachers needs by Japanese sample. Designing experiment (item 14) and 
identifying variables (item 15) are identified as teachers needs among 
objectives by North Carolina samples. 

Similarities and differences in self reported teaching objectives are 
summarized in Table 12. In Table 12. the items identified in both samples, 
which are considered as similarities, are listed in the middle box. The items 
identified in Japanese samples, which are considered as uniqueness of 
Japanese teachers, are listed in the left box. The items identified in North 
Carolina samples, which are considered as uniquenesses of teachers in North 
Carolina, are listed in right box. 



Tabie 'J Sumrnarv of similarities ang gu'ferences 



Objectives 



enavior 



Jaoan 



Sirni iar'ties 



Nortn Can}! 103 



j* Sensing ^ formulating j *Cunoslty ( item 1 ) &^ 
itheexi'^tence of DroDlem j appreciation for nature 

itefi 2) I ( 'tern 3; 



Cntica! thinking 
•ng aiiUuCe i item 5 ) \ 



i ♦ Observation (item 10) 
* Explanaiton ( item 5) 



ERIC 



7-i 



iConl Table 12) 

n ; Confiaence 



Japan 


Similarities 


North Carolina 


i 


•Curiosity ( item 1 ) & 






appreciation for nature 




1 

1 


(item 3) 






* Observation { item 10) 


I 




* Explanaiton (item 5) 






* Sensing & formulating 


i 


i '.''e existence ofproDlem 




; ' ' 'tern 2) 


! 
1 



X 



(111) Needs 



-japan Similarities North Carolina 



' Gather! no aata £^ j •Communication 


*D8Signinaexperi- j 


information i item 1 3 ) i ' 'tem 1 6 ) 


mentation ( item 1 4 ) ^ 


'"inquirv Skill? (Item ; 


"■Identifying vari.jolps 


12) 1 

i 

' ' - - 


(item 15) 

1 



The Self-reDoned Teaching Methods and Strategies 



The following items are identified as '"requem teachers behavior by 
samples in Japan and in North Carolina through the observation of Table 13. 

- / uMze various teactw^ fydffties sucfj as /abcrafary dassroom, andschoot 
gvmd6mmydass(ftm2,memiscQr9 3.37, 

' lutiHze vanous teaching siategtes such asprobfem sdmg, case stu<£es and 
demon^bons m my dass otem I msm score 2. 96, N'^S) 
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(5) Teacnmq m fitnon^ ar.n ^rrareoie< 



i Items 



JAPAN* 



N(HITH CAROLINA* 



EXPERIENCE (N) VALUE :N) 



2 96 1-^89) 



I 



r 



EXPEPIENCE (N) | VALUE (N) 



3 37 i^O) 



i 



i 3.37 (490) i 



3 44 (460) 



4 34 n79; 



2 81 n7t); 1 



4.09 fi79) 



2.77 (176) 



2 57 i4Q0» I 3 12 f4581 i 4 27 HSO) 2 74 i!76» i 

1 \ ; 



1 1 ^9 (490) I 2 57 ^^^56) j 2.64 | 2.4' '^74) 



4 



;.4b t485J j 3.UU I4t)i; I 3.90 i17SJ 



.t)7 i]74j , 



^liiii • JAPAN 4 - Very often, I - Never in experience scale 

4 - Most impcrtant. t - Least imcortiint in value sca'e 
• N C 5 - Very often, 1 - Never in enperience scale 
3 - High value, i - ir-w value m value scale 

Items 

. '.]ZB various mning strategies sucn as :'.:uirv", case stv-cies, inc cemonsirct::'". ^ 

1 . iiiize various :s«:ningTacilities sucn as ^aooraiorv, c.assroorr., ancscncoi »3r:una5 :n rr.v 
c^ass 

!> , utilize various txilities availaDie in tne communuy sucn as science centers, rr.^ie^xi. anc 

natural areas m my class 
-1 ; maKe use or auoiovisual aevices ana materials for teacnirg. 
5 I mai^e use of a computer to teach selected science topics 

0 use various Kinds OT evaluation instruments to measure ccgnitive, process skills, ano 
^tt^tudes 



/¥crtf^ Cartriina 

- 1 uMze vanous t9admg sirategm such as mqury. case ^des. and 
demonstration in my c^ss (item I mean scare 4.S4. N»179). 

- /make use of various km<^ ofaudovi^ai devices and materiais far teac/mg 
(item 4, mean score 427, N»180}, 
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Ulilizii^ various teaching strategies litem 1 ^ is identified as frequent 
teachers behavior by the samples in Japan and in North Cirohna. In 
addition, using the school facilities (item 2) is identified as teachers frequent 
behavior by the sample in Japan. On the other hand, using audiovisual 
equipment litem 4 ) is identified as frequent teachers' behavior by the 
sample in North Carolina. 



The following items are identified as teachers areas of conlidences by 
the sample in each country through the observation of Table 14. 
Japan 

' / US& of various fadlities suc^ as l^>oratory. cfa^oom, and school 
g'otmds m my dsss (itm 2, 89. 6%, N»460). 

' I uiiS^ varkm teactmg s^^tagias such as imf^ case studies, and 
damonsirationmmy€dass(itim 1, 70.2%, fiM59l 



North CsxfUna 

- 1 make use ofau(iowsuat devices midmat&ia/s for teaching (Item 4. 98. 3%. 

Af^tm 

- 1 ui0ze various teacfmg sPategies such as inquiry, case studies and 
demofwtratHJn m my cKass f/tem I 97.2%, N^17$l 



Utilizing various kinds of leaching strategies (item 1) is identified as 
teachers confidence in both samples. In addition, using the school facilities 
(item 2) is identified as teachers' confidence by the sample in Japan. On the 
other hand, using audiovisual equipment (item 4) is identified as teachers 
conl'idence by the sample in North Carolina, 



Table ]4 

Percentages of teacne^s wno oercewed Strength ' anci Neea? 
>5) Teacnmg meth^gs 3nQ strategy '%) 

I 'terns j JAPAM | NORTH CAROLINA 1 







STRENGTH i 


NEEDS 


N 


STRENGTH 


NEEDS 




-^59: 70.2 ! 


24.6 


176 


97.2 


1.1 
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69.6 

! 


6.0 


176 


96.0 


2.8 


1 1 


456 




£9 4 


! 74 1 5 


'4q 




456 




43.0 
1 


178 


98 3 


0.6 

, 1 


5 ! 456 

! — ^ — i 


29 


52 4 


174 


61.0 


29 8 


6 1 ■'57 


! 

68.5 i 

i 


1 

n.6 


174 


94.3 


4.6 



Items 

1 i utilize various teaching strategies such as inquiry, case studies, and demonstrations in my 
:!ass 

2 ' utilize vanous teacnmg ^xii'ties sucn as laDoratory , class^c^om . ana scnooi Qrounch* ;n tiv 
ciass. 

3. I utilize vanous taci litres aval laoie in the community ?uch as science centers, museums, and 
•^atura! areas in mv c'ass 

■ mar.e use oi auaiovisuai '3evices and m-ater^ais icn texning 
: , maKe use of a computer :o teacn selected science topics 

6 I use various Kinds of evaluation instruments to measure coomtive. process si< ills, and 
attitudes. 



The following items are identified as teachers needs in each sample 
through the observation of Table 14. 

Japan 

- / utikz9 vanous fatMes avaiWe in the cmmimity such as sdence centers, 
museums, and natural areas m cfass (item 3. 69. 4%. Nm4$d). 

- 1 make use of a computer to teac^ selected sdence topics (item 5. 52,4% 
N«4^). 
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North Cm-oHim 

'Inmk9 c^a cxmvsuterto teach sehcte<i scmnca (item 5.29.6%, 
N^tm- 

- 1 iMze vaim^ ^xMes avaM^ in the cmmmty such as sconce centers, 
museums, md nabwud areas m dass (i^ 3. 14.9%, N'174}. 

Using a computer (item 5) and using the facilities outside of schools (item 
3 « are identified as teachers needs by both samples. 

Similarities and differences in sell reported teaching methods and 
strategies are summarized m Table 1 5. In Table 1 5. the items identified m 
both samples, which are considered as similarities, are listed in the middle 
box. The items identified by the Japanese sample, which are considered as 
uniqueness of Japanese teachers, are listed in the left box. The items 
Identified by the North Carolina sample, which are considered as uniqueness 
of teachers in North Carolina, are listed in right box. 



TaDle '5 Summary of s^milarnies dm differences 
Te.icnmg rDe^.noos mo T';r.?^.ec'e^ 



0 frequent teacners' benavior 



japan 



Swi'arTtie? 



North Carolina 



♦Using facilities in 
scnool ( Item 2) 



•Various teacning 
strateaies ( Item i) 



*Using auaiovisua! 

equipment [ item 4) 



1 ' " '.''■^l/'ipr. 

japan 



5;mi]ar;t;es 



: *USTng facilities m 



*Vancus teaching ; ♦using audiovisual 
strategies ( 'tern ' ! ' eauipmont ( itern -4 • 
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CM) Needs 

Japan 



nmilanties 



Norm Carolina 



♦Using the facilities ; 

in *ne"" ajmrnun:!'/ ' 

(item ?) I 
♦Using computer 
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Major findings 

The analysis of elementary science teachers self -reported activities 
resulted in identifying the following similarities and differences in Japan and 
North Carolina. 

1. Academig fracKgrown^l 
Similarities 

- Possessing the knowledge in psychology and Mathematics is perceived 
as a strong background by elementary science teachers in Japan and 
North Carolina. 

- Possessing the knowledge in Psychology is perceived as aconfideni 
area of background by elementary science teachers. 

Differences 

- Possessing a strong background in science education rather than 
science content is perceived as one of the frequent behaviors by the 
sample in Japan. On the other hand, possessing the strong background 
is perceived as one of the frequent behaviors by the sample in North 
Carolina. 

- Japanese elementary teachers feel confident in the mathematics skills 
and knowledge in science education. On the other hand K-6 teachers 
in North Carolina feel confident in terms of professional knowledge 
such as pedagogy and curriculum development. 

- In Japan, the items related to general knowledge and pedagogical 
knowledge are perceived as needs. On the other hand, science 
knowledge is perceived as needs by elementary teachers in North 
Carolina. 

2. Teachers ODOortunilies for Trainini^ 



Similarities 



- Updating knowledge in one's speciality area and attending meetings 
on science teaching are perceived as frequent teachers behaviors by 
elementary teachers both in Japan and North Carolina. 

- Updating specialized knowledge is perceived as a confidence by 
elementary teachers in both samples. 

- Updating the knowledge about laboratory skills is perceived as a need 
by elementary teachers in both samples. 



Differences 

- Updating knowledge on developing curriculum materials and 
laboratory technique are perceived frequent teachers behavior in 
Japan. On the other hand, updating knowledge of evaluatiCii methods 
and instructional methods are perceived as frequent teachers 
behaviors. 

- Updating the knowledge in evaluation techniques and instructional 
methods are perceived as teachers confidences by the sample in 
North Carolina. Attending the professional meetings and updating the 
knowledge in development of curriculum material are identified as 
teachers confidences. 

- Needs for updating the knowledge on evaluation techniques and 
updating the knowledge of instructional methods are perceived by the 
sample in Japan. On the other hand, needs for participating graduate 
courses and short term inservice training are perceived as teachers 
needs by samples in North Carolina. 



Teachers' Autonomv for Acq uiring the Knowledge and Skills in 
Similarities 

- Doing the best, love for children, developing a cooperative 
relationship, and positive attitude are perceived as frequent 
teachers behaviors by both samples. 




- Collaboration . Doing best . Positive attitude in daily life . Love for 
children . and "paying attention to on-going curriculum projects are 
perceived as teachers confidences by elementary teachers m japan 
and North Carolina. 

- Interaction with professional people, participating with educational 
projects, and developing computer based science lessons are perceived 
as needs by both samples. 



Differences 

- Taking leadership is perceived as frequent teachers* behavior by the 
sample in North Carolina. On the other hand, regular reading of 
professional journals or other publications is perceived as frequent 
teachers behavior by Japanese teachers, 

- Needs for interaction with the local communities and developing the 
instructional materials are perceived by the Japanese samples. On the 
other hand, needs for reading professional publications and and 
writing professional papers are perceived by the sample in North 
Carolina. 

Teaching Objectives 

SimiJarities 

- Developing curiosity and appreciation for nature, observation skills 
and empirical explanations skills ar*? perceived in both samples. 

- Developing curiosity and appreciation for nature, observation skills, 
empirical explanations skills and sensing and formulating the 
existence of problems are perceived as teachers confidences in both 
samples. 

- Commonly perceived as teachers need in both samples is developing 
communication skills. 

Differences 

' Sensing and formulating the existence of problems is perceived as 
teachers frequent behavior by the Japanese sample. On the other 
hand, critical and questioning attitudes toward unsupported 
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inferences is perceived as frequent teachers behavior by the sample 
in North Carolina. 

- Inquiry skills related to planning and implementing an investigation 
and science process skills related to gathering data and information 
are perceived as teachers' needs by the Japanese sample. Designing 
eiperiments and identifying variables are perceived as teachers 
needs among objectives by the sample in North Carolina. 

Scignce Teaching Methods 
Siffliiarities 

- Utilizing various leaching strategies is perceived as frequent teachers 
behavior by the samples in Japan and in North Carolina. 

- Utilizing various kinds of teaching strategies is perceived as teachers 
confidence in both samples. 

- Using computer and using the facilities outside of schools are 
perceived as teachers needs by both samples. 

Differences 

- Using the :chool facilities is perceived as teachers ^'requent behavior 
by the sample in Japan. On the other hand, using audiovisual 
equipment is perceived as fre'queni teachers behavior by the sample 
in North Carolina, 

- Using the school facilities is perceived as a teachers area of coniidence 
by the sample in Japan. On the other hand, using audiovisual 
equipment is perceived as teachers confidence by the sample in North 
Carolina, 



This chapter includes: 

a) A Discussion of Research Questions 

b) Limitation of This Study 

c) Conclusion Based on the Results 

A Discussion of Research Questions 

Research Question 1. What are the laentifiabie differences, if any, in the 
self-reDorted acaaemic Dackarounds of elementary science teachers in 
japan ana r^ortn Carohna - 

This study revealed that elementary teachers m both samples 
perceived that they have weak backgrounds in science content. This study 
also revealed that Japanese teachers perceived confidence m science 
education rather than broader perspectives of education. Japanese 
elementary teachers perceived the need for having the broader perspectives 
such as knowledge and skills on curriculum development, and non- science 
disciplines. Yoshida ( 1990) indicated that there is a lack of professors 
teaching pedagogy such as curriculum theories in non-teacher training 
institutions in Japan. Teachers in North Carolina are confident in curriculum 
development and the broader perspectives of education. Japanese faculties, 
lead teachers, and administrators should look for effective ways to make 
teachers confident in pedagogical knowledge. 

SI 
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With regard to science education courses, this study revealed that 
American teachers perceived a need for science education courses. 
According to the survey of American teachers in the United States -japan 
Cooperative project. 97% of preservice institutions iN-185) are offering less 
than 5 semester hours of science education courses to prospective 
elementary teachers iCoble. C R.. Mattheis. F. E.. & Spooner. W.E.. 1990). 

On the other hand. Japanese elementary teachers perceived that they 
are confident in the area of science education. Though this study revealed 
that Japanese elementary teachers are confident in their science education 
background other than their science content background, it was reported by 
Nakayama \ 1990) that, even in elementary preservice programs, there is 
more attention to academic science courses and less attention to integrating 
science courses into education. There seems to be need for developing and 
offering enough science education courses which integrate science and 
education. 



Research Question 2. vngt are ^ne laentif'aDie differences, if any, 'n tne 
self-reported teacners inservice education opportunities of eiementarv 
science teacners ;n Japan and Nortn Carolina'^ 



This study revealed that teachers m both samples perceived they are 
frequently updating their specialized knowledge. It should be noted that 
this does not always mean they are updating their knowledge m science 



content In the questionnaire, it was written Within tlie past three years. I 
have updated my kaoniedge in mv specialized area . However, other items 
m this survey refer to inservice programs related to science teaching. 

According to data from the self -report type questionnaire, American 
teachers are more likely to attend acar'.emic courses to update knowledge 
than Ja^»anese teachers are. This d»rierence might be attributed to the 
availability of graduate schools to teachers. In North Carolina, there are 
many night-iime graduate programs. On the oth^r hand, though each 
Japanese graduate school allows teachers to come and study as full-time 
students, only three universities are providing graduate courses iHyogo 
Kyouiku University. Naruto Kyouiku University, and Joeisu Kyouiku 
University) for classroon teachers. 

Research Question 3. .vhat re tr.e : :er,:;i:30;e aiffere.ues, :: .r r-.e 

•^elf-^epCTteci teac^iers' autcnomv 'or acquir-ng the Kr,ow!eaqe -■ ."'i •. 
:eaching of elementary science teacne!'5 :n Japan anc Nc^tn Carol ^'^■a" 

In terms of implementation and confidence, behavior of teachers in 

both samples art similar, exfxpt Japanese teachers are likely to read journals 

and American teachers tend to place heavier emphasis on leadership ihan 

Japanese teachers. 

When needs are eiamined. there are different tendencies of teachers in 
each area. Japanese teachers perceived a need on the items related to 
understanding the children through their teaching activities in classrooms 



such as iiem 4 \ understanding of children thru visitation i and item 13 
\ developing Instructional Materia!^. American teachers perceived neei?^ on 
.ae items related to professional work such as item 2 { reading /ournais) and 
item 5 { suhmit ting professional papers 

Research Question 4. What are the loentinaole aifferences. if any. tne 
teachers self-reported teaching oDjectwes for their science lessons in 
jaoan ana Norm Carolina 

With regard to frequency and conlidence, it was revealed that 
teachers m both samples are likely to set up objectives locusmg on the 
beginning and end of their hands on activities. This tendency becomes more 
obvious when teachers perceived needs are observed in Table 12. Teachers 
both in Japan and in North Carolina perceive the need lor objectives related 
to the process skills in the next situation to discovering the problem, such as 
gathering data, inductive thinking, designing the experimentation, and 
identifying variables. Teachers pay attention to what to solve . and they 
perceive the need for paying more attention to how to solve the problems. 
In terms of this tendency of teachers, Japan and the I'nited States share a 
lot in common, and there seem to be no real differences. Teachers in both 
countries tend to focus on how to get students involved m classroom 
activities. On the other hand, teachers in both countries struggle to involve 
students into the process of scientil'ic inquiry. 

Research Question 5. what are the ic:e^^^"')aiD^e 'Ji'fe-er.cer., :f ^'-.y. n t^.e 
self-reported science teachi.ng methods 'jfilzed e'ementa^y ■eac^e'-s *r. 
Japan and North C arc 'ma 
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In terms of teaching methods and strategies, teachers in both samples 
have similar tendencies, although Table 1 5 indicates one difference in the 
frequency of teachers behavior and confidence. In North Carolina. 94.3% of 
teachers (N-176) perceived a confidence in utilizing school facilities, and this 
was rani d third highest among six items under the category of teaching 
methods. In Japan, 47.2 % of teachers ^N-458) perceived confidence in 
utilizing audiovisual equipment, and it was also ranked third among six 
items under the category of teaching methods and strategies. In terms of 
objectives and teaching methods, drastic differences between the two 
samples of teachers were not seen m this study. 



Limitation of this study 

This study is based on the self -reports of teachers perception of their 
academic backgrounds and teaching activities. This method of measurement 
does not always provide the exact information of the actual status of teacher 
education systems and teachers classroom activities in Japan and North 
Carolina. 

There are some wording problems in the :;uestionnaires, because this 
questionnaire was developed by non-native En^j^h speakers. 
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Conclusion based on the results 

In terms of the teachers' perceptions of classroom practices such as 
the objectives and teaching methods they use. American and Japanese 
teachers are not very different. Both of them perceived frequent use of the 
objectives which involves finding the problem. According to the data of 
teachers perception, it is assumeu that they do not. but would like to use the 
objectives concerning the methods of the inquiry process. With regard to 
their teaching methods and strategies, teachers in both samples use varied 
teaching strategies and equipment in their schools. Teachers in Japan and 
North Carolina perceived needs for utilizing facilities outside of schools and 
for using computers in the classroom. 

In terms of the education which they have received, some differences 
were found in this study. First, elementary teachers in North Carolina are 
more confident in having a broader view of education in comparison to 
Japanese elementary teachers. Finally, teachers in North Carolina perceived 
the needs for academic and professional activities as contrasted with 
Japanese teachers who perceived the needs for activities closely related to 
their class and classroom environment. 
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iruhin thr pant Ihrei* vear^. t 
fi^rt inc^, c'Mivent ton*, Bevinars, 
relAt«*d In nrlrnre tpachlng. 



ha\ «• ail ri*.|r ij 
• r ifinf errfires 



63 *ilMn thf past three years. 2 havr atit-nJ*.! | 
ahorl c-.ourara. auaaer Inatliuten. or alniJar 
train InfB for science teachera. 

A4. Rlthln the past three yeara. S have undrrf{>np | 
traininf/updatinf on nev instrurlion»l aethodt 
and airalrfflea for aclence teachlns. 

Bi. Within the past three yeara« I have undergurte | 
t ratnlnf/updat inv on the deveSopeent and 
production of conventional/Innovative aclenre 
curricuZuB aaterlftla, 

66* Rlthln the paat three yeara* I have undrrgunr 1 
tr»inlns/updatl»f on laboratory technlquea. 
proc«durea, and aafety. 

87. irithln the paat three yeara* 1 have undergone { 
tratnlng/updat ini on developsenta tn student 
evaluation techniquea. 



an. Wtthin the paat three yeara. 
tra Inlng/updAt ins on the 
»anaie»ent of acJrnce claatea 



] have undfrgi>ne 
organ! cat !on and 



} i 
) i 



1 I 



} i 
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I t 

1 I 
I \ 
) I 



I ! 



1 I 

I \ 

\ 1 



) I 



1 { 



1 1 



I I ) 

I \ 1 

I ! I 

1 ) 1 

I I } 

] i ) 

) I } 

t 1 1 



I { 



I I 1 i ] 



} ! i I i i 



i t i I i 



i ) I i I t 



} i 



I I 



] I 



) 1 



I 1 
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Very 

Of l«n i»f irn 



I \ 



t t • - ff 

I t f « 

f t I I 

jltBHSj (Sob j Never j 



V ft 1 u r 



; Nasi 
j taot 



. M.rait 



89 tlthln th« P«»t three y©*r», 1 havr attrniJ«>4 1 
frvduAte 9chool courses offered »n sdvancfid 
dfiffrse-ffrsnt Inf institution. 



\ ] \ I ! ) 1 



1 ] 1 



I I 



KMOVl^DCB ANP S&I1X8 JH TBACBINO 



I na ll^rft«at miXh ongoing < ur r t ni f liS $'r(*)('<t'« 
srid fflsfed d^vp l npsrnt • !i) sr IrarMnff f 1 1* 1 d 



^4. 



93. 
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I a mrsttcr of a Jnt al 



c.jni-rrMcd aith arlrncc iraxhlng. HclmitSiK 
dpvr Iopiif»nta» and sclroce related Infiura. 

I mnhr eftorx l» < uniflr i prof p«al or)«l a and 
orfsnlcat Ions Hocai, national, IpternatSonaU 
In mf field to pro^idr sr>rirh»rni lo my 
tearhlng . 

! exipnd my knowlrdfo and under ai andl nf of 
atudents and their environsent thru constant 
visitations end contacts atth individiisii and 
orrsnlKAtSons In the CDaatinltr. 

fflthtn the psst three years, t have aubaiited si 
least one srilcSe or othsr »ahuscrlpt reistsd 
to science tstchinc for publication in a 
professional Journal or other puMlcstions. 

within the past three years. 3 have participated 
In educational projects Uurrlculus mesrrh 
study , devslop»ent of Innovat Ive currlculua 
materials, etc. ) . 

I alfvayt atrlve to five ay teat when I itA^h and 
prepare for ay scirncs class. 



) i 



MH . I sot i vat e ay students to learn sclcjur. 



I I i 

I I 1 

1 I } 

1 1 i 

( ^ I 



! I 



I i 



) i 



) I 



I ! 



) I 
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t I 
i 1 
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1 1 

1 t 

I I 
I i 



I i 



1 I 



I 1 



i f 
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I I 



I 1 
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} } 1 ) 



I i 

) i 

) 1 

I 1 



) I 

I I 
I I 
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99. I BM proud of bsinf a tcience teacher. 

100, Beauty, purity, and toodreaa are tndlapenaat>l« 
virtuea of a taachar. 

\0\ . A clear aenaa of JuatSce and aincerliy are 
quailttaa that a taachar auat poaaaaa, 

su:;. Inside and outalde teaching acilvUtefii a 
teacher suat alaaya desonatrale and give 
authentic wStneasint to love for chMdrrn. huuan 
heinsa and education. 

A true tearhcr Knuws horn to i!»tablthh 
cuoi^eration and aalntaln harsonlnus 
rclaf ionahipii nlth ^thera In the nrhnnl and in 
the roaaunltjr. 

104 Inqu] sit S veneas. open slndedneaa. gpnernaltr. 
and a aeil directed aenae of agfresnl vrnrsi ar^* 
neceaaary traiia of a aclence teacher. 

lOS. Teadrrvhlp la an Invaluable <|ualtty of a setenir 
teacher . 

I believe that everyone in a group deaervr* 
equal reapect* attention and opportunity. 

107. A teacher suat be Kind In her/hla deaUnga ulih 
everyone In the achool and In the conunlty, and 
ahoa concern for the weak and the unfortunate. 

Uia. At all tlves, a tearhef la a aodei in caring for 
public propcrtiea. and In enaurlng pr£>t«ctJon of 
public aorala. 



Ex per lence 



» 1 I 

.V«ry ! \Samt \ Sel 
joftenjort rnj t laea j dos j Never 
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) I 
) i 

1 f 

I I 



) i 

I 1 

i I 
i I 

I I 



M II I { } 
) t II i I 1 

i 1 I ] I I ] 



I ! 



i 1 i 



M t i ) i ] 
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! i I I I } 



) 1 II 1 1 1 



I I I 



J i I 



Value 



Moat [ li.eaal ! 

iBpor riBpor* \lmpot \ 

tant I tant | tant | 

i 3 i 2 i 1 1 



I 1 i 1 I ] 

I ] I 1 I I 

! I i ] I I 

i ) I I 1 I 

! \ \ ) I i 

i 11 II I 

fill!) 

I II II 1 



I I 



I 1 I 



1 1 I i I 1 
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Please read through each of the following sentences and indicate in the box under "Experii 
how frequently you have been doing using the following key: 

5 = Very often 4 - Often 3 = Sometimes 2 = Seldom 1 = Never 

and, please indicate the impotance of each sentece in the box under the **Value*' using 
following key:how important you think what sentence says is. 

3 = High value 2 = Intermidiate value 1 = Low Value 



Please indicate your answer by checking appropriate box. 



Example; 



1. 1 take student on field trip. 



Experience 

Very Some- Sel 

often often times dom Never 

i 1 I ] i 1 I 1 I ) 



Value 

High Inter- Low 
value midiate value 
value 

i I 1 1 i 1 



This means I jifi. take student on field trip very often but 1 don't think it is important to take student to field trip. 



1 will appreciate your cooperation. 
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A. Objectives 

1. 1 always give children the chance to 
be intrigued by objects and events in his 
environment. 



Experience 

Very Some- Sel 

often often times dom Never 
5 4 3 2 1 



1 ] i ] i 1 i 1 1 J 



Value 

High Inter- Low 
value midiate value 
value 
3 2 1 



I 1 I J 1 i 



2. I always allow children to sense and 
formulate the existence of problem. 

3. 1 encourage children to be aware of 
and respond in a positive manner to 
beauty and organization in his 
environment. 

4. I allow children to use habitually, 
rational and creative thinking abilities 
when attempting to explain discrepant 
events, and point out contradictions among 
seemingly unrelated phenomena. 

5. I encourage children to show willingness 
to expose their tentative ideas and explana- 
tions to others and reconsider their thinking 
in light of data at hand 



I J I 1 I J I 1 1 ] 



I 1 1 i I J I 1 i 1 



1 1 I 1 i 1 i ] I J 



I ) i J i i i ] i 1 



i J I 1 1 i 



i 1 1 1 I 1 



I ] i I I ] 



I 1 I ] i ] 
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6. 1 allow children to have a critical and 
questioning attitude toward unsupported 
inferences and hypotheses. (Belief in 
cause and effect ) 

7. I encourage children to always test 
hypothesis in a rational manner. 

8. I allow children to appreciate the 
interrelatedness of science, technology, 
and f^ociety. 

9. I encourage children to recognize the 
limitations of scientific modes ot inquiry, 
and their awareness for need of different 
approaches as affected by econor^ic, psy- 
chological, or religious factors in any pro- 
posed solutions. 

10. I encourage children to acquire the 
ability to observe things and events in 
order to perceive and identify them. 



o 





Experience 

Very Some- Sel 

often often times dom Never 
5 4 3 2 1 

[ 1 I 1 I ] 1 1 I J 



Value 

High Inter- Low 
value midiate value 
value 
3 2 1 

[][][] 



I ] I J [ 1 i 1 1 ] I ] [ ] [J 



i J ( 1 i 1 i J 1 1 1 ] 11 11 



1 1 I I ( J 1 ] 1 1 1 J 11 11 



i 1 1 1 t 1 1 1 1 I I ] 11 11 



I 



Experience 



11. I encourage children to acquire the 
ability to sort out for classification and 
formulate tentative inferences ahd hypoth- 
esis to identify and explain natural phenomena. 

12. 1 encourage children to acquire the 
ability to recall the proper experiences and 
generate relevant data to verify tentative 
if-then statement and suggest procedure for 
testing it experimentally. 

13. I encourage children to acquire the 
ability to gather descriptive and quanti- 
tative information needed for developing 
or testing hypothesis. 

14. I allow children to have plenty of 
chance to design and construct labora- 
tory experiments and apparatus, in order 
to obtain data, verify hypothesis, and 
select suitable materials, equipment, etc... 

15. I encourage children to identify the 
variables that materially influence given 
instructions in a system and formulate the 
critical model for explanation. 



Very 

often often 

5 4 
III) 



Some- 
times 
3 

I 1 



Sel 
dom 
2 

I I 



Never 
1 

I } 



i ] I ] I J I J 1 ] 



1 1 ( J I 1 I 1 i ) 



1 1 i ] 1 1 I J 1 ] 



i J i J i ] 1 1 i 1 



Value 

High Inter- Low 

value midiate value 
value 

3 2 1 

I ] 11 11 



[ ] ( ] i J 



1 1 1 1 I 1 



11 ( ] 11 



II 11 11 



Experience Value 

High Inter- Low 
Very Some- Sel value midiate value 

often often times dom Never value 

16. 1 encourage children to demonstrate 
knowledge of facts, conventions, sequences 
classifications, criteria, and draw on the 
knowledge of concepts, laws and principles 
for use in classroom and in their envi- 
ronment.. 



5 4 3 2 1 

{ ] I 1 I ] [ 1 I ] 



3 2 1 

I 1 I 1 i 1 



17. 1 encourage children to apply general ( 1 I J 1 1 1 1 I ] 1 ] (J I j 
izations to specific cases and to develop 

further investigations in daily life technol- 
ogy and society. 

18. 1 encourage children to communicate i 1 I 1 1 ] [ 1 [ ] 1 ] I ] i ] 
scientific information and findings to 

others, orally and in writing, by means of 
describing the purpose of study process of 
inquiry, conclusions, applications, etc. in 
words that facilitate understanding in his 
readers or listeners. 



B. Academic Background 

1. 1 have sufficient pre-service background 1 J I I I i i ] I 1 I ] ( ] I j 

equivalent to a major (or minor) in each sci- 
ence, biology, chemistry, of physics education 




Experience Value 

High Inter- Low 
Very Some- Sel value midiate value 

often often times dom Never value 
5 4 3 2 1 3 2 1 

2. 1 have acquired in-service tri^ining that 1 ) i J I 1 1 1 I 1 11 11 11 
are similar to my pre-service major (or 

minor) in each science, biology, chemistry, 
of physics education 

3. 1 possess sufficient background in area of 1 1 i 1 I 1 1 1 i 1 11 (1 11 
science education other than my area of 

specialization. 

4. I have sufficient background in the { 1 1 1 i 1 1 1 1 1 11 11 II 
mathematics required/applicable to the 

science course 1 teach. 

5. I have studied the historical development I 1 1 1 1 1 1 1 I 1 11 11 11 
and philosophy of science, including the 

continuing contributions of scientists to 
modern world. 

6. 1 possess sufficient background in non- I 1 I I I 1 1 1 1 1 11 II 11 
science fields such as the humanities, social 

sciences, languages, and philosophy, to 
enable me to provide a wider perspective 
and relevance to my science teaching. 
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7. I possess sufficient background in 
psychology to enable me to understand 
the physical, emotional, and intellectual 
development of my students 

8. I possess knowledge and understanding 
of the philosophical, historical and social 
purpose of education. 

9. 1 possess both background and enrichment 
in curriculum development techniques such 
as content sequencing, concept development, 
and writing of instructional objectives. 

C. Teaching Method and Strategy 

1. I utilize various teaching strategies such 
as inquiry, case studies, and demonstration 
in my class. 

2. I utilize various teaching facilities such as 
laboratory, classroom, and school grounds in 
my class. 



Experience 

Very Some- Sel 

often often times dom Never 

5 4 3 2 1 

i ] I ] I 1 i J [ ] 



1 ] [ ] 1 ] { ] [ ] 



I ] [ ] i ] [ J [ 1 



I J I ] i 1 i ] [ 1 



[ 1 1 ] I ] I J I ] 



Value 

High Inter- Low 
value midiate value 
value 
3 2 1 

I ] i i i 1 



I ] [ ] 1 J 



11 I J i 1 



i 1 (1 11 



I j 1 ] 11 
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3. 1 utilize various facilities available in 
the community such as science centers, 
museums, and natural areas in my class. 

4. I make use of audiovisual devices and 
materials for teaching. 

5. 1 make use of a computer to teach 
selected science topics. 

6. 1 use various kinds of evaluation 
instruments to measure cognitive, process 
skills, and attitudes 



Experience 

Very Some- Sel 

often often times dom Never 
5 4 3 2 1 

11111)1)11 



1 1 1 1 1 ) I 1 I 1 



11111)1)11 



11111)1)11 



Value 

High Inter- Low 

value midiate value 
value 

3 2 1 

11 11 11 



1 ) 11 11 



1 ) 11 11 



1 ) 1 ] 11 



D. Teacher's Opportunity for Training 

1. Within the past three years, 1 have up- 1)1)111)11 I ) 11 11 
dated my knowledge in my specialized area. 

2. Within the past three years, 1 have 111)111)11 (1 11 11 
attended meetings, conventions, seminars, 

or conferences related to science teaching. 
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3. Within the past three years, I have 
attended short courses, summer institutes, 
or similar trainings for science teachers. 

4. Within the past three years, I have up- 
dated my knowledge on new instructional 
methods and strategies for science teaching. 

5. Within the past three years, I have up< 
dated my knowledge on the development 
and production of conventional/innovative 
science curriculum materials. 

6. Within the past three years, I have up- 
dated my knowledge on laboratory 
techniques, procedures and safety. 

7. Within the past three years, 1 have up- 
dated my knowledge on developments in 
student evaluation techniques. 

8. Within the past three years, 1 have up- 
dated my knowledge on the organization 
and management of science classes. 




Experience Value 

High Inter- Low 
Very Some- Sel value midiate value 

often often times dom Never value 

5 4 3 2 1 3 2 1 

I 1 [ I [ 1 i 1 I ] I ] 1 ) i J 



i 1 1 ) i ] 1 1 ( ] 1 ] [ ] 11 



i ] i 1 I ) I 1 I 1 11 11 [ ] 



I ] 1 1 1 1 1 } I ] i 1 I ) 11 



I ] I J 1 1 1 ] 1 ] 11 II 11 



1 J i ] 1 1 1 1 i ] i J i J i 1 



1 0 
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9. Within the past three years, I have 
attended graduate school courses offered 
by an advanced degree-granting institution. 

E. Teachers Autonomy in Acquiring 
Knowledge and Skills in Teaching 

1. 1 am abreast with on going curriculum 
projects and related developments in my 
teaching field. 

2. I regularly read journals and other pub 
Hcations concerned with science teaching, 
scientific developments, and science related 
issue. 

3. 1 make effort to contact professionals 
and organizations (local, national, inter- 
national) in my field to provide enrichment 
to my teaching. 



1 / >: 

ERIC 



Experience Value 

High Inter- Low 

Very Some- Sel value midiate value 
often often times dom Never value 

5 4 3 2 1 3 2 1 

[ ] 1 ] 1 ] [ 1 { ] [ ] [J (I 



[ ] I 1 i 1 i 1 [ ] [ ] (1 i 1 



1 ] I 1 1 ] 1 ] 1 1 [ ] 11 11 



1 1 i ) i ] i ] 1 1 1 J 11 [ 1 



1 1 



J '1 I 




4. 1 extend my knowledge and understand 
ing of students and their environment thru 
constant visitations and contacts with indi- 
viduals and organizations in the community. 

5. Within the past three years, I have 
submitted at least one article or other 
manuscript related to science teaching 
for publication in a professional journal 
or other publications. 

6. Within the past three years, I have par 
ticipated in educational projects (curricu- 
lum research study, development of inno- 
vative curriculum materials, etc.) 

7. 1 always strive to give my best when 1 
teacl and prepare for my science class. 

8. 1 am proud of being a science teacher 

9. Inside and outside teaching activities, a 
teacher must always demonstrate and give 
authentic witnessing to love for children, 
human being and education. 



o MS 
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Experience Value 

High Inter- Low 
Very Some- Sel value midiate value 

often often times dom Never value 

5 4 3 2 1 3 2 1 

i J I ] i 1 i i I 1 i ] II I ] 



{ 1 1 J I 1 i 1 1 ] 1 J [1 11 



1 } i i I ) i 1 I 1 i 1 1 1 I i 



i ) i 1 i ) 1 i i 1 I ! 11 11 

( 1 1 1 I I i 1 I 1 i i 11 11 

1 ) I I i ) I 1 1 i 11 11 II 
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Experience Value 

High Inter- Low 
Very Some- Sel value midiate value 

often often times dom Never value 
5 4 3 2 1 3 2 1 

10. 1 knows how to establish cooperation 1 ] 1 1 i ] I 1 I ] 11 I i II 
and maintain harmonious relationships 

with others in the school and in the commu- 
nity 

11. Inquisitiveness, open-mindedness, gen- t 1 ( 1 i 1 I 1 i 1 i 1 11 11 
erosity, and a well-directed sense of aggres 

siveness are necessary traits of a science 
teacher. 

12. Leadership is an invaluable quality of a | 1 I ] I j i 1 I 1 11 11 11 
science teacher. 

13. I have developed instructional materials i ) I 1 ( 1 I 1 1 1 II II 11 
suited to student ability levels and relevant 

to classroom objectives 

14 1 have developed microcomputer based i 1 I 1 1 1 i 1 1 1 11 11 II 

science lessons for my class. 

With regard to next one question please answer "Yes" or "No". 

15. 1 am a member of stale or national organization of science teachers. Yes I ] No I ] 
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Please send this back to 

Dr. Floyd E. Mattheis 
Summer Science Program 
East Carolina University 
Greenville, NC 27858 



I appreciate your cooperation. 
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